jx^ Jh l^ ol£j ;<iu- 150 jaJ L 



1^^ 






.jjboiij to^Uiiij tuiujiiij to^i ^ 4-4iil]i 

A^iAixil o**-^i Jj^ ^ t(^Jl*i) j-aa-uil] )^^ ujIj^I )JA JJJJUJ 
oJA ^LUIj .)jj^ jliS Vl> c«>^ J jjkill hju oVla^ 

.Aiija. t^>-i a«ui jjkiii h^ (J <iLili 



u4i>4ii i> 




AjK ,^ t_jb^l i_>«jj Jj .1956 



sAjJc IjjS 



jj ^j .Ufcil pUa 



iIa (_uS ,'i1 



c> j^" 



jjac ^ :jAj ^^ij »— a^ uj^ jj-^ i-g-Ji 



poUll ,^' 



.J ti»AjLac) 



lui <j^Vl <iJLi bUaall 



v^l^Nl a^Uj*i\ 









i^r^. ^JJ^ 



Lilj^l ^ 



A Ai^ A Vl-aC-l 4-^ L_a]j-a£ 1-^:^^ '^J^)*^ ^j^j (JJJ^J .Aj-aic-j <AJLttjjj AjjuoUjuo (jjLaix (JjIjjj oAi-lc- Ijj£ CliLmjUull Aix 

iAlilV^ <! j-Qj jA L_u£ll fiJlA L_fl!>lc. ^_^Ic. 'f^J ''^^ ^' CF^ iA-aa^ ftJJ^' CS^' f*^^ <j)j • J^' .-li^ UJl£ jjJ^I 
;jl^)ill 4_i^jJ (jJa ^j .(jJAAJll ^Lk \^A'\ A i-±n\j tf ^)J^VI (jjo^iAjl L_llj£j|j P^^)^t U^^)^^ LP-<M '^j 'IaI j"^^ a\ JaJJj-0 J^J 
( " 1'^ 1 inl " Jj.-^! Jj^l" ^Jiij jjij tAjJiUJyi <-lili=kjljjAjbU A^LuoVI Clil Vq"n <^ll jjLuo ^jia^^ jA AiJiA L_a]^l J*T»tJ '^-^'j 
jLo^ij A a'^^W dlL^j^ C5^ M^ l5-^' ~ ^Li-Sl C5^^ f*^^^ L_a]_^i (jJxlLoiJj .(JJ^I l)j^ J^ c5^' CllLial jjC V i LoLoJ 
aJLuoj (Jij :-^lj <^^ Jj^ j^J^ L_a]j-aH jLacI x-i^a. ^j. jA^aill Jj^l 1^ Jj3 ^jm AjjJj La ^_^ic. 4^!ilx£ — ^^lL^] 
tAllJlji^jj t^l ^J^J JIq) (JLojVIj Alu^al«ill A^LujVI LLia^l ^ j;^Q'''^> ^_^ic ia.^JLAau>^j t^jjoUll ^\ ^J^l U^J^' 
oAc-lL j^j (jjj^ xlLoJJ. Aj^LaJV I ^uJajVI IaUjjj ^Jill fiAjuolill CllLi^ jj jjAiV I j AjAIjjI (jjjjuoVI 4j^)*Jj tr6^)^VIj 

A^jaJlj Aj^JjVIj A^liujillj A^lJajVlj A^UjoiVlj A^UlVlj A^jillj AjjjUiVU Aji^llo 4jj£ ^^^aju jj . Jjjijill Jj 
tAjjoUJjAJy Ij tjj^j^l lilljjVI ^^J ''^J^^^^J ^-^J^^J (^^^J^U '^^^J^)^^ ~ '^J^'^^ 4jtlllj AJjuoj^Ij 4_ijU]Vlj 
lj\S S^ taJlxil $.LaJl /i.-lAa> ^ ~J ^t-, jJ^iij jLacVI 6^ ^Ja^ i]j.^l*Jl $.LaJl /i.-lAa> ^ Igiljll AjtiLall (^la^ 4-^ C5^J 
.a^Lttjj ^ (_3-<^d '^JJ' ^.' (*^^):J^ UrJJ:^^ Clujoi^lj t^U ^a^Lajj >^_ia Cli^ljiJjuoli ^Ull ^j-o ^}^^ -i-ic- ^ (^3J-<«jI Ia^I IgJ 
LAj jij ^ ^•>- ''■' ^1 /fi-iC' 6 ujoU-q J^J:J I \iaLq UulJa ' ^ _^' ' -'^ ; C^ U^-^ (_3^U^a L_J^jLuolj 4.-aS.^ ^j-o l_uSJI e^ Aj ajuojj Lq ^I 
^.ICj M^djuoL^ 7^^ (^j'q^"^j t*_jjjai]l ^)JjU]Ij ajuiij ^-^j^ t CllLbial jJC-VI Ajbia 4'n.o^ <^ (jLaC-VI e>iA l1ijI£ l-<"j .IgJuojAj j\ 

4ili iiiilJi (J*i ^ Ijjxjjuol j] C5^J -L^J^' cAjuoli Aijoiia jl A^jIjjAj] ;^i jl tJiLaJVI jl tAj^Lall Aijoilill qC jjJj^-^aik-G 

lg_ii£ ^Jlll L_u£j| ^""-J^T- ^ (Jjbiaaj tLl^jJjjAjl <-Qj^^^ ^Vl ClLa^Jjb^al ^ 6 jjb^alsuajl Aj^LaJVI Llll£^pJI « j^^- ^j • Ig-jiAC- 
^ajjxjj .^JLaJI ^-LjbiaijH AAa^j (jl^)^l <-a£:^ ^j-o XAJJ Lajj lg_iij Ijjjuol ^Jlll c.1iL<l>ji]| aAA ^1 ^ tiLuj ^j-Q Loj.^-ia^ (jjj^ 

^j'q^"i <■ '^'V"^"'j Vj .^1 /jJ) ftJJ^^ l3:JJ^^ U^ ^i'^'^ } cs^ 4-ijLjiJy I (j;i*J aLjuoj 4^lL(u (jj^ (jl j*^ ^*-^^lj^ C5^ L_a]j>i]( 

(jiul 4ili tAjli "-^J^^ C5^J*J^ J-^ *^ <-<iJLk jjxJiii] ^1 4x.lJa ^ L-^!yLk] ^^£1 ?r ^^ > .o'l ^_^ IaAa^jjj L-llill "jj^" 

^ Jlolall LWill L-flJ^Jl Jli^llll V t<-Jjl£il <^S^\ bjSLal\ JU^IjI lg-9^l^ >ij ^J^\ l_u^ UJ% U^ Jj^"''--; aS\ ^T-LJaljll (jxj 

fi^ jjjIjj r"!:?^ ^-LjbiaJJj .^l^)ii] 4ja!>LkVI fi-^\ J^J J^^^ ^^^3* J^ ^J^J UJJ^ t ^ 1"^^ \ Ai^jll c V'igil ^1 ^j-o 4jjg ml 
jjjb^a xj-a^j pljjb^lj ajjoikll jIj-oJjuoI ^ ^jUJ^I L_Ujai]| ^1 lA'\\t a fiJalj Laj|^ ^-^ C) C5*^J'^^^^^ p llisl ^ l_ij£j( 

^j UjJaJ ujj .IgJ liSj ~^"'^ j^ ^J:?^ U^ (JjoUjI ,* J ' "..' («^ 4_lj|^)i]| -ajBlj (3^^^ ' . '"'^ ?" '"•' J^'^J ',^>^^ 'S^ J^ JiJ"^*^ ^ 
^_^ic 4^:1^1 fiJiA ^^ ^ * ;\; 4il Ul -^ - ^"'j 4ili tpl jj^lj J^Luiillj L_aJ*]| A-oljJi ^] ^jjoUlb i$^j^ ^J^\ t^^j^jil aJUJi 4JLi. 

. jljVI ciilja ^ ^^ ^ Igili tVjj A^Ui Ji^ij p>-"^ j^ 
l^ aAAcj ^jill S^lsuaillj 4jIa*jIj a^^LoJI ^jjuaxjIj (_^^LaJI (j^)^l /ji j^^^ ^^^^ L>^ l3^^ *^j^ '^f^j r^ } * ■^"^ "^j^ 



4^!yLk]l" t"4^l*Jl AaJj-loLaII" t"A^jjuoL(i]|j Aj^j^I" t"AjAaJl ^j-loLaII ^iJajll" :L_al_^l jLacl j-djuiij 

t " (jjJajaiia" t"4_iajjai]| ^Ijjoi^jJ ^ AjC-jJjudli ijjjb^l IgjujjLsjJ ^Jill ^lAJajbiaVI 4-uiLi>ji" t"lA^ ^ 4j^^)£jI Aijjllj 

Jj 4ja.jli ^jiSl ^Uli" t"(2) (j^llaJl" 4"(1) (jjliaJl" i"^J^\ Ajbj jUjli j^l" 4"4^Uili CA^^l:^" 4"L_fl^l 
Cjliljjcl" 4"^jJjjiajll l^ xlj ^_^l iJa^l Xj^I^" t"^jjjjjia!i]| ^^^Ic ^cj^ialjll ^^1" t"jjial]l ^tj.'i-n" t"^! 

^IjjVI (jS" t"^^^^l jA^a*j|" t"^L<uijuj /fi-lijl" ^''^luoj A^iic- iill '' ^ '^^^ ^ C5^^" '^"^ '°"'J..' C5^^" '"c5^^J^ C5^^" 
Aijx^" t"(jJ^I (jC- .1*^1 ^jjI£" t"AjjJJ^I oLpJl ^'a;'a^" t"(3^^l a1S\ 4j-aAl" t"^l£-Q (j£ ^ <Cjj]|" t"^l*J ^ 

^slk^ll j^.n^l" t"Uji]l Aijoiiaj ^XoiVI" t"VU^ V) ciiJOLi] S^Ull" t"j^l AiiLi. : jUj!lSr' i"cl\i^ Ajlgi!!!!" t"AiiUI 

U^j]jj£Sli" t"4T );K\I ^ ft^j^^^l 4 nvVi^ll" t"VljJuo ^jjoic ^ jjliill Aj^>JaJ a^" t"(j^^ AajjjjI^I" ^''^Ui^jjl^ 
V) ^1 '^J*-^, *^" '"(c5^-^^ l)-<^^) (2) Jjliill (jjl-o" t'Y^^^^Juo^x l)-<^c) (1) JJ^^' l3J^" t"4irjiK\l ^^La^ 
(3^^" '^"'"'^ J7-* ^" 4jjuaLuo" t"4_iikj| ^ f J ;•>- ^" aiaul" ^''^LiaJI ^.jjou] ° ;'°'>- " (Jj^^aVI" ^''^Ixjl -^^ U^^)^^" '"u^*jW 
4jlgi" t"lgJ i^\j^\ iiljLullj <iU^VI ^ ^ ;^ . w;tl" t"4jL;iikll ^ Jij^j-all aaxA-^l" t"AAJlji]| Clll jajuall" t"(jj£ll 
^ jU^yi" t"4^ilk]| ^ jU^yi" t"^jj^l ^nxjl* -^Ij-u^tl fijajuall" t"jaljuj jl tiJU" t"Jxl:ill ^" 4"4Aijjj)^t 
jUx-J" 4"4x,ll(i]l ^iJaJ ^ jU^yi" t"j-<ijll ^ jUx,yi" t";j:aj*jll ^ jU^yi" t"LlljAj*]| ^ jW^VI t"u:l»^l 

4" jjxjj^i ^ jU^yi" '"fij^i ^ jU^yi" 4"jjai*]i j^ ^ jU^yi" 4"6j^i ^ jUx-vi" t"cijijLn]i ^3^ 

"(^ u -i) ^ci j^ C5^ (3^^ "^j^^*-^" '"^a^a^l l1iUjI£1I Jlx, ^ jUx-VI" t"3j^*j ^* 

tVl^VI 3j^J^" ^"'-^^J^'Q-'-'"^ (s^ '^J^^" '"u^J:?^^ ailc-" t"iill (3^ ' . '"'^ ?• *"'" 'U^-^^ L_a]j-a]| <-_lj£ ajbiajj 

(JjoixjI Ij^>\^ 6<illij| (JjoixjI (J^" t"(j-<ujl : jlijb^l UjliAjb^al ailc-" t"lj-Qljai^l ^ 6^j^j-a]| '"'I J7-* ^"" t"lllj^ ~u-r<\" 

4"^ljall 3^'" '"U^J^' C5^ AJjuoLuoVI aaAlLiU" lAAJljill lIiIc-jj^jaII Jj^ L-alj-ail (_^J^V1 <-JJ^i J-(uijj 

t"^l^)i]| ^ 3^LLa]| 3^" '"^^ U:ff^ C5^ '^J?'(2 ' '"u^,J^^ '"''"J^^" '"u^,J^^^ ^^>*^" '"A^^^" '"(c^W^^ « ^"'7- ^'^ ^>?^" 
t<-oUi]| tdlj-all" t"^l^)i]| (j-Q 4^j^l" ( t"^l^)i]| ^ SjC-^l L-ljluolj ^laijl" ':"'''■">-" iill <iLqjuoI" t"(jjaaLLa]| jl jjuol" 
t"^|jaJjal]| 4_ljlj|" <: " r ^-^ ^ -^ " j^S' t"(_^^)j£j| 4j^)a]| liiJjjaljl" ^''^JAlAjl J.l*jl ^LudJ^iU I ^IJaJjuAjl" t"(JjuO^I ^Ig^" t"ai^J^ 

A^ljill ^l£-».Vr' t"ljjaiii (jl ^y t"^U^I ^jj" t"(jljill ^ jj<^>>i^l A^iaAI" t"jjlaj]| Ajjiaj" t" jljill ^ ^Ix-^l" 
4" 4" jljall ijc- A^ic- lIiLojIx-o" 4" jljill ^ jn.o\l 'LiaAI" 4"^_^LaJl x-(ila^l ^ jLuajVI 3^" '"W^^ r*^ C5^^ 

4"^! ^JA 4j>'o-s\l" 4" jjlo^^l <-<i^j" 4"ljijuJJ dllli" 4"4-«i(AiH (JjS" 4"^l£H jUuVI" 

Alii. i^^Jlli JUlsJI jjx Aib" 4"fiLiail jlj^ll ^^ L^^' jL<LaJ(" 4"?r-ij^.L<iH C5^^" 

Jixii" 4"jUi.vi V '"<^i-5^i Ajji^i" 4"4 ^3 ^2 d ^i>Vi iJUjiii 



- ^ 



•>s 




3liLJl" 4"<jijuojj]| 4juojAajI" 4" jjJJJ^!>UI jj^ Ajbia r-li^jl" 4" jl^)i]| ' ^ ''■">- 3^^ 
4",jjai2Jl Jj^l A^iaAI" 4"^jU]| Jljia jJ^iaLoiaII ^_^ CllUljlaVI" 4"jlikVI 
4jJj" 4" jl jill ^ fij^lj (JJoU^I" t" JJ-»^I j:J-i ^^ijoiVI" 4"?liljalij p.lkj liUl" 

4 jl^)^l J^J^^ U'^'' } ' U^,v)^^^ g.!^(^7^ \l jJuiSJ <■ flj^ 4 ii/cjuo (j£ ^ ^):?^^ 
^ja^LotLall 4^^l 6^>iajllj 4Jl^l" 4" jljlll ^ lUVIj Jjlllll" 4" jdlo^^l <cLauai" 

IHaVI" i"jlj^ jjX-ololJ V (j-o" i"jlj^l ^ <Aja)lja)VI ^lixil" t"jlj^l ^ 

3jia" 4" jJ^Uil jj^" 4"jljill ^ (j-a!l:kyr' 4"JaU:ill :^l£ll Ai-l^l" 4"jlji]lj 

." jjlo^^l S^lsuuo" 4" jljill ^ L_ll^l 




> 



J.1/J1 *(^( J\ 



liij ±^-JJlJ ^^^^^ *-^ ^ ge J| \-^i^>^^ (j^^^ ^-U ^j:$oI dXn^j .ajT^I ^^^^^ 

^ CUjcJlJI ^>^jJ^J J^-^b (J^^-^^ c-J^^^I 0} .t^jliJl ^i ^ ^^jJ jl ^-fr^ 
l)1 •^,1^"--'!' ^ 11:0 <»„j50I dJj& A^^^r (_^AJ| J-^J cAj 4X-vi3 (_^1 ^J-^J 4J J g . *o CX.xjJ>t-<Jl 

^La>JIj Oj^L^ cl^^ U^jLjca Liij-« ljJj>tJl cl^"^^ rs^^J -W^^^^ (*^-^l J^ W^^ 
jt-gi c^ijiji ^JLp eJjJj-^ L^^^^ c_-::Solj c^lixil lJu& o^ly ^ijiJi ^^^-jj^ai^ ^-^J 

.|jj>r -l^ j-^i Mtlj^^^ (Jl '^J^3 ^L "^^ (J^ J^J 15^^"'''^^ lJ^^^ <w-J^i 
^Jl O^^J^^J aJ^^I l)^ '*j:^^ ^Lkj| 4^wbv. JjJ //'LJI -^ L^j-OJj — AjL>j-<Jj ^J^ 

4-«Jjv. Jj^ -yi \^ Ip l)0 IJJ cAxlA/OJ |jj>r Aj aS <»,j50l dJj& ^ (_JjJj-<Jl Lft^jjJ 

.LgJL/O O^Lil^^lj LgJ^ljiJ /;J^r^^^ (Jij-*^ cj^"^^ ^"^ 

^ c»,<j5oI -yA 4-jLP j^Lv^s^j d^ ^S^ ^^9- f*"^ J^ ^j^\y cc_-j1j5oI IJj& AjLgJ ^ 
.AjLjtJj 4jcUw4j OwLjLa Lgj^l^ JjJ jjI ca^owoL^I J aJLkj^I ^^-jv^Ij^I 

^pjcJ La ^J cA-woJ-£<Jl x.^lj-<Jlj j.»-J&LL<Jl oLjtJ dil:>tjl <_J>ri jJi ^ alllj C_-J^^l C_-J jJL- 1 



ibjia^l 



A^l}\ ■ 



O^ 



?jUJl 






4jLua>- 



)J^\ 4j^ jW^* ^^^ <-^ 2 



«Jla j»^Ju 'y iiUj ^OLJ'yi jUT JcuJ (^J^ c^f ^l 3 

4j^^ IS' *>Lii 4iJll>t^ (J*'^^ -^J^J "^ ^ ^^^ 5 

aj^^JuJI 4->-*i\J 01 Aily^ JjjLwvJ (^^^JLp <J^y (S\ /Jl 8 



?j^( ^ ^g^ jij( ^j^ -^^ ^ i^Lj 12 

jjJsjaJ wLj AJo j jji^jjl ^^r^ lj^J jj**^ liLJ 14 

OjS^ of j5C<»wJl ^ otj ^Liip'yi ^ Lkj>J( jjsi U» 15 

a5"t:j of j^^-<»^ jjJ^I otj jiLiip'yi ^ ti2:>J( yi> U» 16 

?jjkJl ^ ^g^ JSCdJi ^^ O^^ ^ (iU 17 

Ajj^\ cjbU^2^ 4j^,-j5CJ( A^jLlJl ^^^ ^ (iLJ 19 





^ j^ j^\3 IgJ jl5"j c^li^ 150 ^pJ Jul* jjlaJi ^jiaJ C^J^ JlU 

c w-ljJl ^^^ ^^y J*>^ /j-« diSiij ^/Vj-^ioJij jJ:^ ^<-ooliJl Z;:^^^ (T^ JL^ 

... C^wlii 0;Li*>l^i ^ ^^^ -^^ Lis" ^gl?) ^i Aj^yliij A-^Lj::>r*yi 

4j^^ W^^^ t5^^ c_^Ui2-Ji iy.3^ iV^"^^ L^^ is^r^" ^3^^ ^-r^ j^^) 



'^j^ ^ ^y^j" cy-"^^ dJJji c_.j:SCj1 fijjfe ^_^ ^^liaj of ^j^y:^\ j^j 




hjaj jjkJl hjai j^ "i liUl 






L^gJLp Lj^li Ow^vJ 4j JiJl fiJ-& lIt^J '^i^^t^r^ ^J^ ^-^^^ Lg-^v^ ^Hij -wA 

4-w<JLp ^^ ^-6^^J ^-^^^^ A-w<JLju1 4-gj?ri Ji fijj^ C.^>tJ /y»^ '^l cAlli^ ^-^ti-^ *^J 
.4^jlJl A^^J C^XjJlj C^^ljJij CC-^ASolj C^ lwL>Jl 

(^1 Aj^^JiJl fijjfe (i-^-^ (iJ ^-^ ^jJ L5^^^J CjJ^^ ^IjJl dj^\ :>Lo (_^JJl ^IwLJI 
.ajJ^\ j*>U^ :y^j "yl iJi^ij 1^ oj^i ^J^^ wLTIJ 



12 



^JLp J c4j JiJl fiJ-& ^tr^ (*J^ (^^ fiwLooliJl ^^.w^^^yi /T**^^ lJ"^^^ lT^-^ LiXjAJ 

ji^i^l .,^<Jlj c^LiJ Ji fiL>Jl ^j^ ^^ 4jL>t:Lool 4-^ l?*J1 ^L?-*^! « c4j j^l>J1 
JjL^ (jlijl iSljL&j .4-ix-cJ^ L-^j Ji> ^-^^^ Lg-^vuiJ ^LaJLj -wA cj j^ w\i JjSo ji 

^ AiyalJi 4jij:?ri JS" O^LiJ 131 "^1 wLi^l c_.^^l IJjfe Ljc jl ^jSw 
*>l) C_^^^l IJjfe jjSs^o^ *y|j C4j>rj J^o^l (JIp J^«-^ ^^ (^J wb-lj CUij 
lwL& ^l^^rl J ^ g J^ /^ >*^ ^' '-^-^^"'-^ ^5 • c ^"^^^^^^ ^ C-^ Jl J ^ r^ J ^ '^^"^ ^ L^ ^"-^ 

jl c_^w^vu>ti fiwL>-l « aJ^J wLa^c<Jl ^ ^<v.,^7)l J*>1^ /wA ^*^^-^ ?T^<?7j cc_^-j-^l Iw^-Sj 
^-L>tj Jjjl->^ c_j1jo ^^1 cjL^liJl /w« Jjj^^ fiL>Jl ^3i>- /J^J ^l->t^ ^1 

.( 4JL>J1 ^ jUtP^yi jljJLxj 

4_L1>- JjJ 4j:>LJ1 4jLJLiJl -s- j^lwUJl di^jl -^^j ^ cdi!3 ^j 

13 



C^Ui ^Mj-& J^'^j^^ ^ J^^ f^*^ 4J*>l:>-i ji ^tP^Jj ^ C^i J-^ fi^^p?t^ 
^ U^UjIj Cj^^l 4j^ ^y ^Ul ^^yjJ^ Jj^ CC_.^i ii^J .AjjJjJl 

jU c^3i->sJi 4_LcI^- wO Jjj J JaJl ^j)^ U"*^^^ lJ^J^ lJ^^ 4j>«lv?1 Jl A-w<Jju1 

wLp j JaJi ^j)^ jW^ ^L^^r^^ ^jW'HJ '^^^^y^ aJLoJL?-*^! CjIjLvu?- J*>^ /^ 
.A-p- ^tJ^ Jj^ ^J-^ jti-^^ -LS^J *^ ltJ*^^ fi j2:>Ji 

jj^i ULjca j^^ l5^ l5^^^ lIt^^ j^ 4JL>Ji fijjfe ^^;.,r^T ji ^iJJS cc_^w^vu>ti 
0>ljLjj^i ^Lj C^iwL>-j /p-^ /c-^' ^^t^^^' ^i/?L>^^-^i jj .L«wLaj "jiyt^S 

^ organelles \iy:a^\ o^ljjj^i ^^^ ^ j>^ cA-^i 4JL>JLJ ^i^SCJi 
ribos- oUj-uoj^^i ji c mitochondria ^L^k^Ji o*>LiiJi Ji^ AjL>Ji 
A^J^lJi AJbJi aSC^ ji ccell membranes lj*>bJi ^lApI ji comes 



14 




.ijUii Ji^i <r^j^^ C/' MP 4>*3 ^ ^^ ^^ c^ (^ 

cc^^i IJl^j .2Uui5" aJl^l ji^ ^ ^iJ^^ c endoplasmic reticulum 

. jL>Ji jlp or ^\1 

jS' J' r*^ J' /»-* 'jt^^ iSj^^ cJij L« ^^Ji C4-L>tj) A-J->«J) \S\Ji3j 

.J JaJi Aj^^ ^^^J^ iS^^ C^Li^i ^rP ^ L^^^l Cfij-vl-fi-<Ji 

(i j :i) ^(^j^ y^j ^\ jj^^ J^ H^J clr* J^ J^~^ ^J^ iJlj^j 

0^^ O .D *y» ^3o wuLiJ ^UaJ 'y^ ^jW^ y^ 5 CA-L>tJ) 4-J.>sJ) fil J _5 ^ a^>r «^l 

c4-jLw^i 4jt^*yij o^ljjiJi 4^ij:> JjLP fi^ Jj*y (\ j :>) ^^T^ lJUuxS^I ^ 



15 





OLy^flJ) ^ (i i) OiU^j c^j^ L^J^^ nucleosome "^j^jJlTj^r' cjL^Ji ^^^ -M^^ 
4^t-*i?j^l dJLib^S' ^Lfl^Jl S^J-^ (t^'j S-r^'j^' j-* j-^' /J^ y^' iSyi^j .(OUj-^j^jj^i) 



jjU>J1 cFrancis Crick dJ^^S" ^^.^^1^ j^T cSwbJ^ oly^j .^,-;x».<s^lj 

AjLgJl ^ J^^^\ J-& ^^^ c!;^J ^L5^i^^ J>^^ ^^r^ ^J^^' fiJjU- ^_^ 

Ali ^y^j^^ ^Js- cj^^kJi j^os^ ^ j^^ 3>li^*yi ^^kv?i Jij 

16 




(^jS*^ JH-^WMjij3 



J^ ^Ui L-ii^'yi ^Jii; ^i cDemirsoy 

^J^^oj^j cl^J^ ^J^ jLu^l dl (.^^y^ ^ 
ji j^ wUjI JLj:^! (i j j — i j :>) c^j^ 

4-v^^ jU cdJJ^ ^_^ Ij^^ .(1-ti:^^ (^*-s^^^ 
AjutiJ aL^v^ 4JLiX^ 4-JLJ « j ^-L^vJ-^ $- ^"^ 

^ ^5--^ ^^^ cHomer Jacobson jj-^jTl^ y.yi Jl^j 

!4i^Lv2-<Ji J2>s-oj fiL>Ji jj^ aj[s>xl1^[j c^L-o-poi 
^*>1>c:l^1j caSUJIj cO'U.^j-<».-s^i pr^l S^^*^ 4^j*>l!l ci^LJlxJl j| 

Ju ^ jlT 1 Jusi jr — j^ ^1 y»ijSfi Jj^p^ effector mechanism 
of iJu J^j .(fiL>Ji $.Ju JuLP) aJ^^JLJI d\^ ^ wl^ij jT ^ Ji^jj ji 

fijjfe -^ jji^^ jU^f cu>c^j .4jyi>Jl L&ljLaj -y* ^UJi ^ jlSs-^ *>\^ LJj 
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h JaJ sUj\ CU^ ijS 



?jA^I ^i;- jjkJl 



Aj^^jiJ Uijj -j^^^ J*>^ //» o^LiJ V^^ o^bjlSol ji ^ (Jj*^^ 
•^*>L» ^ji\ ^JLp LiJ 4jii::>sL^ *yi>J:»i L&iiL>Jl J^^ clr^J ^^^j>^J V^^ 

s. ^ s. 
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.^jJi L&j-wo^ (^JJi ^j j-jJi -wA JL>Ji j^t-oJuJi UlSJi ^ ^<v .,r^7)i ^j-^ Lgj jo 
fiL>Jl JlSs^i ia-^i ^:^ 4Ji 4i^^ ^ wUvc:?t:o diSi ^JLp 7«^^j 0^^ ±SL&j 

L>^ 4ijlj A-wsI?^ ji ^Lp^i (*Jtr^ ^^J^ *^ ^lJ^ • ^ L^^ CJ^ ^^^*^J 

disjunctive inference modus iSjt:tr^\ J'^JcL^'yi ^\ cjkuJl JLp 

.toUendo ponens 

^wlp ^JLp j^^kJi ^^r^ jj-Q^ljJl ^LJLjJI J^j -cJ^^ l^-^ (J^ cJlSLio 

:^Ui Ttj^^i cDouglas Futuyma 

Uij j^^i ^iLli" ^jSfi ^ "^j^ ^ V^^ oLjISCjI jjSj jf Ul" 

aS 4,k>.>oi^ /i^^ cUflJl:>- wli LgJi Jj *>li cj JiiJi 4JU0 cj^^^ Ji cJo 

.fijwLaJl fi:>jJj>sL^ ^^ 4JISIP 
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c^ji^ljjjij cO^LjU^Ij ciiUwo-^Jij cc^ULyiSjlJij c4jjUi*>l!i c^^^^i ^j^^^ 

wL>r J ^^J .fiwLA^c<Jl LgjJ.g_?rij LgjL,<?plj fiUrt3 LglS^ CJ j g b C^Luwliji « Cj Oj^iklij 
(^ JsJJj .LgJLj J^jJ ^Ji 4^^J-<Ji A-JLalJ^yi jlS^*yi -w* \j\ -jJi Cj1jjjL>- (^i 

ici^'yi JjJi f- j^ jLi di!3> ^ ^Li c^ji«-Ji ^r^ ^_^ obyi^Jl As> 
obyi^ ^ jt^^^ cRobert Carroll Jjjli" cjy>,_^j ^js-S Jij 

y.A^ *y (T^^ 4^jJL2jl 4JUlJ*yi iajljjLJ /;JJj^^ ^-6-*^y (T^^ fijj-s^i j*yi 
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5^ OjA. 65 JJ 



f ;f|f|ffffff|«|||||l j 






"U'"^4Sj> 



.■ 408J,^ 



ij.U 40S+ J,^— 



i 

1 



^jijj^i ^1 










I. 

■ 



lit 



•j^ j.afr) i^jj^ill j-a*!! 



II' 



4ijjkJl "5L?Jl 5>^" ^-^ c^j-^i jbrsi3*^i 



Ijjb ij.«— oj ^»xJi jjlaJi jUfijl Jj^^J 

JjLoi 4:Lftb l^jk^ ^jj Oi L;SCojj ."Aj^ ^bj" 
SjL^j) AJjJUJi Jj^LuaJI j^j -^y A^JiS\ 

\j\a) ^ jS' ^\ y.^^! ^.**uiji (.(^^i 

^ y >;a r ij yu^ ^bj **^J -(^^^^^ 
(.Ifix^p^^ jjkJi ^^^ CJlS^ j]j 



SaQlf nftife 



4-u»» ^ jjAuJi (.The Book of Life SL^xJ) 
J^\ iJSyr iS^ j^ ij^^J^ *jy" ^?^b 2001 

OjJLa 2500 j^ is-Jj cVrj^jc^' jj-^ojf^^ 

iwJulJl AJjLJi dU.<t^^) c^J -Cws-A ^.uo 
StA^lj 4.jX^ C^J^ "^JJ *i ^! -C^j-.*^' 

(.the Cnidaria ^--oljij)) ifj^^\ j^ajtl\ JJ Jai3 
'kij^S dH (.jjla::)^ Aj^k) jiaBU l^yfil\ dJLftj 




^\ Syji hj^^ OUlSOi J^\ :Marella *^jU 
jAj cBurgess Shale j^^jd J^ ^5^ ^:?^ j^ 



.i^J^,<s^\ jii/itji j^ ^j^ 



4i^^ jLip^yi ^ ^}i ^^ *— ^^ cc_-otJJl fijjfe ^JLJLs^ JjLPj .4jiJL::>t^ phyla 
^1) Arthropoda c^ULy^Jl 4.^ j^ cJliJi J^^--^ ^_^ .olj-^ L^ 

JL*-^«-?*tjl *^— ^t^ r-^' / f*^^ 1 ^'''^"^ 4j?rjw\JLgJI O'ul ^^p^' p (i-^^ ^ CLgJlAj 4-oJli 

ji (.iSji^ J^ W^ ob'li" Chordata oUl>J1 4^ j-^»-^"j .^_^\--Sji 
fi^^cpol c^Ul a-L>Jl 15^ ji ^j JJlj jwL?rj .i^jj^ ^y^ cAxjLiJl a^^-ow^^I c^w^^..?- 

.C^UjIajLI) (i-oolj L-^ yj C^Li^>tJ) "wA \^j^ 4yCii C-->tJ T-jwLJ 

4^ ji coU^jJia^Sjij ^^>^^ J^ ^j^j oLjIS" j^<*^^^ ^i MoUusca 
^ A^ov^l^ ^ij .ycs^l A^Li* lJlwb:> j-o-^" ^\ Nematoda c^Lk^l 

.LgjLj Low^ LaIj li*>t>-i (^JlLi>cj (^_^^?tAji lIt^J c^^-^L^*yi ^L>wwvL?*Ji 
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H^L '^'V^^VB^XSH 


K^^^^^HH 






B 








^^^^^^^E l^^^^^^l ^Jri^^^B ^F-^ 




HKPQ^r^^ 


^gmM^BL 






^^P^^t^'HF 'ilkl'l^K^^ 


^^^^^^^S^^^^B^^^^ 


Hf- -• "the/. ^fjiS' ij^fe^Bw ^^B 




^h^^Ihh 


BbI 






^H^^EsH 








U^i :Hallucigenia Lu;^t«^j]l^i 

^ij-^L L^j^^i ^y;/S^\ j^fi*]i ^^>i^ 

jA dj^j^^jjj jp jjkJl jUd! j^rt*i c^*^^ 
*ij .^3j^ 4-^j;;Aa OUij^ .^Lft j^ 



Jj *y cAj^^jiJl iT^ \ji^^^ .AjIxJLJ A^l-o^j 4_gjlA:L4 Jl>^l ^ ^^jl c^LiJ Ji 

.lwL>r ^ J^ ^t^^J ^^^j^ jiwL« J-P ^-A^^ C^i^^-jJu OjwL>- 
L-i^^li^'yi fiJuJL^ oUij^i oJli" cULJ ^^.iC^i ^ Jj .^y Uki 
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JiLJ\ ^JLi J^ji d\ dj^ h^ OjJU 500 y^ JJ Sbrti 




jjg.l^ii lIt^j -^ti-^^ ^-^ ^jt^ 505 Jl 570 j^ /^ U (^1 c4jL^ OjJb» 65 

•wA <Sj^^^^ ^t^^J *^ r*^ c3 JCLoo) Ji 4-wwv^ J) C-'U) j-pnJ) C-^ LP j-<»L?*c-oJ *_>ruLoJl 
^p 3 Jij . (^j.^A*S\j\ j[sr^^\ (V^b UIp ljlaj\ fijj^ L-3yJj Cc5j.-.o^i j.,^iui 

cP. A. Nelson jj-Jli .ajI .^j cStephen C. Meyer ^ .^ jl^Li^ 
IJjfe ^ cjIj:>*>1! aL^iJl^ 4^1j:> ^1 wLi^ 4JlL» ^ cPaul Chien ^^ J^j 
4^j fi^ J*>1^ oJ^ (5 ^^.^-0^1 jUtiJ^yi" ji ^jj^^ c2001 7tjj\^ JUt^I 

fi^ J*>^ L^^^^ y^ lJ^3 lt^ l\^^ l^ ^^jt^^^ c_.^jc^i 15^ c^LiJj 
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c^j^ ^\ dJi^Ji objUd*^! J^\ j^ jA d*^i 'h^^y^\ dyrt^>t:uJi jfij.^\ a\Ji^ CJlT 

^ dJLft dJi^Ji j5*]i ijJ ^bUl jj4iai^ Oj .cJbJJlj cJj^Jlj cc^bJl Jia Sj^ OLjIT 



z/ 



(iJjwLi O'UjISO 4jj.j-<oo1 jj>«lv2JI ^ 4ji,dj6sw<»J) 0>ljyL>tJ) ^-^ f ^ 

^j^j (.j>^\ Jj^Lij cCjLp*tJL<L^*yij c^^^vs-Aji cjLj*>\jj c^iij^i jti« f' j^\ 
LaLoJ c(*wU1 j^jj^ fi ig_>rij C(i-^L>5jij c/^*yi Ji« iA^J<2i^ c_^wp 1 Jj fiwLa^c* 

cRichardMonastersky ^^^SC^^iJj^ -^j^-^j f-^ c:iJLvi2ii iJu^ ^j 
^Ui Ttj^^i cScience News journal jjJ ^r^^ ^-^^ ^ ^iSCJi 

:jj,k>7)i 4jj,b;) 4.j-^1j ij^,li>'>- lijU J^^^-^ c^AJi cc5j.-.<>^i jUttiJ^yi UJ^ 

jUcJl %» (^JJi ^jj!^\ jUtLii^yi ^i c^jLo- jj-L» 550 ^pJ JJ (^f 
^ Ijj^li" 2l^Uo ili^Sli cPhillip Johnson jj-^^ s-^ ^^ 
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Ja^-Jj 4.>-l:uji A-w<JjJi c^liLijo *yi Jtj jU cLij LoJl^j .j JaJi j^.,r^i 
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^OLJ^I jb'T Jiw iSJui iS\ Jl 



(^jU fi^^-ugjJl C^ljyi>Jl 4-JIp ^t^ O^^^ ^\ r»lJi*yi jIjT J jLvJ^yi 

.Uip J Laetoli J^iJ 4ikjuj 1977 ai^ ^ Mary Leakey ^_^ 
: Jb U c(*iasSji jliT jjs^U (^JJi cRussle Tuttle JjU 
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^."^^,^1 ^i ^\M\ ^j jlj^i dJiL" iyi^ ^„jJi :ii>S!i 
^iJiSSli jlj^T ^ Oj^i ^i fiJulj>^i oL-ijjJi c^^LlTj 

27j fij-4^ j-^ fi^LjJi ^ ^y^^^s- jLJ*y i^p?«L:>t:L« i^i 20 j^ 

^LJLp wJ^Lio* 4.?*t-JLJl (5Jj5i wbij .\ yiS' (5 Jcs^ OL^*^ 1 Ji 

Don Johnson Oy^^ jj:> Jli>»i j^ ^u^jiiJi L^^J^j^Sli 
l^iiJuiS"! ^1 jli^i L,^2>J ^JiiJi cTim White c^ij ^"j 

jLJ'yi ^iJiSi jlJT 4^" jlj^yi fijufe ^^ ^y • • • "^ iJ^^ "^J^ '^" 

lJ^\y^ Jl>-i JUj ^Lp j»jJl jlj'yi fiJL& Jl>-i ±Sy" bU . (^^;v^i 
4^j.^i2-<Ji L^^*^^ jlj^yi Cjli>» ^j Lg-Lj Jtiti^i cdJJ-i^ cJi ^^j 

2l>»^T ^iJiSi jlJT ^ jlj^yi dJufe ji \^ 131 ^1 di!3 -j^^^ 
^j . j^Jl wUj aj ^iJixp'yi ^^^SCo^l j^ wUj J jLJ'yi ^1 :>^1 

dJJb" ^ JjwU- j-^ J^ ^"LJ^jjJl (5j^^ial]l jkjLjl iJj cdi!^ 

^\sH\ j^~\ jl 1jp:>1j c^ly^l J^l 

LJir ^^^^" j^ J \j^ ^ ^1 

J^-l Cjjlj J^^lj C_-JO J .^j^lj l^^;.t) 



OjJU 3.6 \Ay^ 




j' s 
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:%'U c^lp^^fi iJus^ ^ i^i^ ^„jJi j^^i jU^i 

^y^i^^ jLvJ^y fi:>ljj«-<Jl ^iJi^yi jIjT 4.^ (Jj^ 4g,ku^ G /^J-J^ (^ Wt^ ^r^ 



:^U1 



Jt^ 



jir 



1- 







"Australopithecusafarensis"^^ .j-^jUp ^jS^jlj^I^I 
.oLljl^I ^ Olduvai Gorge c^lijjJi y^ ^ Louis Leakey ^^SCJ 

jl L3jy«-<Jl -w^j .4JL^ OjJL^ 1.7 L&j.4^ 4_LJ^ ^ rj^^^^ ^^ L5^ J^ "^J 

^ j»wL>c:l^ 4J 4_^^ TT-^^ "^^ cJij U (^JJi cjLiJi J^ P ^^ ^^ J^ 
(j-^wpsj^oi jLvJ*yi^ u^\^y^ y^y^^ j^ ^^^^ ^^ lIt^^ *^ ciA;^ ^j^ ls^^ W^j^i 
bUJl fijjfe 4^jx»jfef J^^^»^"j .(^j-s^l jLJ'yi L^^^ ^jW*^j cHomo Sapiens 
fi^^i dl^i aJ c^Lp c^JJi cuijii ^;*^ ^ ^Ip jLJ^yi ji ^jjJu>j LgJi ^ 

jjJL* 2.3 y^\ j>» ^Ui c^j-s^i jLJ'yi dJiiJ jli"j 
A^ogj^i cLjj^b Hadar j1wL& aaLul* ^ aJLp ^^ (^JJl c^i^ 

^^Ji^l J5L4J1 j^b U.J Aijy^l tKNM-WT 1500 



.4.U0 Oj-ia 1.7 dj.0^ 



j^ <Ji^j wiSj . Turkana Child "UlS^jy J^" 
^Ul Ajyi>Ji Donald Johanson jj-^Ujj jJIJj^ j>i^^ 

32 





."aJLwjJI \^y»i ^ /;t^W^^ c/^^ JJ^"^^ cT^^ 
JLp Jlij .4ijfei^l 4Jb^^ i ^ 1.83 4J^ M-Jti-^ ^^ 

Alan Walker ^jj j^T ^„^Sji UjaUI Ur^^j^Sfi 
jLJ^^ ^_^J^1 JSL^l ^j c^j^^^^ e^-i^^ J^^ ,>^ 

^ l^-lp ^ ^1 dAL" ^UjL^'yi j^ jJi ^b 

4jyi>Ji L-3lJU:5"i ^ Jij .1995 4JL^ i WW^^ 

Gran IjJj:> ji^ ^^^^ ^-H^ ^ ^UJl a->j^ 
UL^L Atapuerca iT^^bl 2Likj^ ^ Dolina 

^^1 e5^ cULJ (^^^-s^l jLvJ'yi Ji« jwLj jli" 

fijjfe O^J-& Jij .4jlij ^Lp 4JLwo 800.000jjy» J^ 




iBXmBttiB 



"JFace of 



Our rast? 




cyj^-*j^ 4Jbjt^ CJtM^j il997 j--«— *ji 

dj^>^ OLJj 4:rji Sjj^ t^*^ ^^ 

ij^U Olj^ 4Jl;r j!j ciuo 800.000 

jP j-«J< jjkJi jUaJi THj^ j-« 
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jJUjAiLJl ^ jjkJl jl 



^Ljjlj JalSOl jJttJl 




Oi iuo 26.000 Uj^ jJUi S^)[i 




(.Neanderthals jJlljOJlJi djjj^AJ 

»^jfCL^\ idJoJS' ^j£^J .d^j£^\j 4^^ 

^ 6^\ h^t^j^\ djj^] jjkJi jUaji 
dJJb C^i c*^\i<ti .d^jd dL^i ^J^J^ (t^ 



2000 jJji /jj^ cdliij^js^ JUj^U -(2000) jJb'jOJLJD Sjj^ 




d*5^ (.yW^! ^ ^j^ ^^yr J^ 





WmSSSx^^^^'-'' 


m~ '^ 


^■HK^- ^ 


H^HBHT^mW-., „ . 


ii 


«.. ■■ . J* 







ijL,ii3l oLL^ ili (/JlII t4.-.iJ Juan Luis Arsuaga Ferreras ^\y,} 

.lilTjy Jik! \-^\-^ 2^^ 800.000 fi^^Q^ ^*>Ip JjSCj ji LxSy wLaJ .LjIJu 
\j^ jj»'^\ jl5^ ^ 4.^-^1) ...ULJ Ijjv^p W^J ^^ ^^t^ \JJS' U /;XJj 

^Lu^ al,^vJJl j.,^nji ^ Lpts-wvJ dj.g_?rij C^wwwoO 4l?j-^i Ip J 4^i {^t^ *^ 
.41^ 800.000 dy^ ^T^^^ "^J ^^--^^^ ^_5'^ ^e5^^ ^^^^ J-J^J -c^-^*^^ 
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L-^ Jjc C^uyL>tJ) Jt^?s-cA» ^ dUtti u .g b /j->tJ j J^ij LxiJLp- (.j[L<i^ 

cC. A. Villie ^ AjI .^_^ Jll^i j^ oUyi^Jl g,\ JLp j^ J^^^ jU^i 

p. W. Davis ^;-:ib .jJb^ .^j cE. P. Solomon dl^jij^ .^ .c^i j 

Bernard :>jj ^j^y.j Mark CoUard :ij^^ ^J^ }^^\ J^j 
ULxS" 2LJLL. ^ ^\j:s>i\ ^\ cj^^i ^jt^J ^j^^J^^^ ^^ cWood 

jLvJ^yi J^^ Jj^ AJlj>Ji C:;*y*>LJl j^^ f^J^ ^^W^y ^^ 2000 4JLoo ^ 

4-<».^?sL^)^l jjfe dX!3> ^JLp Jlt» ^T jlS^j . fi:>jljLjl 4lJb>Jl lJLI:^'! li« 
^^ a-j*>lj wubj^Lip j.,-^! ^-6-:^^ c3^^J 2001 4JL^ i cu<Lij5^i Ji 4jjjb>Ji 
jLJi:> j^^^ jt^J ^^yi>J^ rJ^ ^-^^ -^j .Kenyanthropus platyops 
2l^Uo LprjJ^j^Sli jt— i j^ cDaniel E. Lieberman jU^ .(^1 

: Nature yu;L; SjuI^I 2lJLjJ1 ^Jbr^i 

c-jlipi JLp 4Ji j*yi J^J .(*j-^*^>s-^ jt^J ^^-^^*^ w^iJLj (^j J^l r&jjUl j| 

^^ a-j *!aj woba^LjLpsJ) ^^-*^^^ ^ni^5 ...A-jV'La 4JL^ ^^J-^ J). J J) L»^.g_>cJ j U 
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OLJ))! J-^f j^ jP Jt*Jl jr IXm, iJl^Jl jjkJl jl 



1.8 Jja 



rjj'i!! 4-^^ 



»^jj 






a 



o e 



^j 



I 


9 

■1 


s 




1 




1 ^ 




1 \ 







1.8 J^ 






9 



i 'I ^ 



jAJl^t 4y;g ^\ 



9 e 



B 



^ 



1 

3 J' 



L8^ 









[a^iiJi 4^>J( 



a 



\ I 



aJIpoJ) d^j;^Ji jA h^ 150 ^g-iia j>» ^JS Js- 
ai3 cOLJ)[i J^i Jj^ jjkJi jUflJi lfti>?-i ^^i 
)jj^ Jjij^i jjJi Oi 2uLiw;SCjl CJ\jjA^\ Cu^ 

)ijj .(2001 idlj^\ ol:;^ cOJj^r L^^ j4^) jj^^ 

* * ^ « 

<ul^jj djL^j jjiaJi jUfiji ^iar>.»j "^i^b 4^" 




iL*i j^ j^T Jlia 

National) .h^ Ji^\ 32 

J^Jl (.Geographic 

(2000 



^ aS A-i '■^Ji C^^^ j~^^ rcJiLLji 4j?r Jij fi^Jt^sji 

j^ ^1 AijycJl ci^Sfi (hominin species) 

L^wU 4_gjLiw« ^^\j^ ^ 4JL>rj ^Uipj ^jt^^ ^^J^ 

*yl jLJ^yi L^l jLio j^^kJ^ ^^r^ ^Ipjil ^^1?>J 

Lw^«jj.iLiJ wou «^iiL>-L^ fiLjwwvuoJl fiJjwL?*tjl 4jjjL>tjl c^^ 

^ clJJu:^"! ^1 Sahelanthropus tchadensis 

.2002 ^Ajjv ^^ W^T^l -!^-^^ .ilAJl 



.4-JlJjjijJi JLp i ^jLs^Lp 4jyi>Jl fijjfe O^jIjIj 



LgJlX* ^ 4-j^LjJ1 fi^^^-^i 



o):> 



^^ 



U 4Jb?t^ 



Jl3. 






20 ": 



fi wL^v^ « ^9^ 



J aJLJ 



y' 



^UJl ^j>» hj^"^ 0^ j>» ^^^ ^ ^^ ^1 di!3> ^ c^^l ^ji3 
^oSi" L^i ^j^ ^ij <i^ c>i*>^ 5 \jt^y^ ^ ^i Australopithecus 
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.L«L>J 4JLu>- Jajljj ^^ LoJj r^^' /^-^ 4jLijjlj 
2u jjjcJl 4iJLa>. ^ John Whitefield jJLh^Ij Oj^ iS\J\ IJuj^ J6"ij 
Oldest Member of Human "ajjAJI ^UijUJi ^ ^^..i^p >aSi lJUuxS"!" 
c2002 jJjj /jj-<»^" 11 T^j^ ^"^ ^J^^?^ ^ jj-^jlJI Family Found 

ci^U-j^ c^^^jwU Jij . JlJL) 4^1 (_^^,aJ1 jjkJi jli^ cl963 
iSjj^^ j^ cHenry Gee ^ isy^ oUJLjJ ^1 Ijj^ jJ:^ d\ wb ^^j 

4jLdj6s^) ^jJij\ AJjA>- Oj^- Cj-ug-^i 4-oJwLaJ) Lpr J ftJJjiJ^I (i-^'-^J -dJu 4j.?*c^ 

:*>Uli Ajyi>Ji J^ yljJi JwbJi ^ Guardian jb^jUJl 

4J<,r^7^) 4-o^wLaJ) (5 Sol)) jl C(i-^l->^ ISsw^ c4-<»..?rt>»L?*tJ) /^ cA.??c-jXl)) CUJO Lv g ^ 
C_J ji j^yi iJl^ Ubr JjSCj jf JU "^j ...$.ly^ "yi ^ U "fi:>jLLjl 2LiL>Jlj" 

4j ^iJ.,^vwoJji rS^^ ^ (.dX^ A^J-^ ^^ LJli^ C^AjI cfi^jii^Ji 4_aL>Jl d^^Ssi 
Ajj,b:) 4jijL>c^ ^^ /j-^ c^liLijo *yi -^ Jjlji<Ji ^JjJi j-o^ ^W^j ^-o-^j 
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fiUJ'yi IJusi ^ jjisij lJj-^ Axi\ d\ Origin of Species 9^\j^Si\ J^\ 

.jL>Jl i/^^^^ ry j-^ ^1 -^^^ Wt^r^ ^^ ^^ jLJ^yi (_jJL- jb j^^kJ^ 
4iJL>-j A^^ij ^ij c j^yi aJLp J-& (^JJl iSLiJl ^.w^ //t^^^ cj^*^ c-M -^^J^^ 

Al^yij] fiJjfe ^ ('♦-S-:^'-^ ^-"^^^ ^c>^ jji^Lv^ ^j^L>tL^ij ^LJ-P (i-gji j^wb 

^^^j .c:;*>U.^-<Jl 4JL0 Ji^i^ jLvJ^yi ^1 ^^i j-^ e5^W^^ ^jj,k7i Ij^ ji 
^J\ ^Ip fiL>Jl wLi ^Lp L^llj^y j^pcilSsj fiwLip jjfe Jj c^JLjJI ^b Lg-LP 
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^U^Sfi J^i A^i cArda Denkel J^„:> bji ^Jj-JLiJl '^\iJ^\ ji ^JJIj 
:*>Uli $> j-s^j^l 1JL& ^Lp jJLp JlS (.^ JS\ ^^\ jiwL>» ^ 

\^\jyJL>\ C^liLijO *yij A^ J a^prJij Aj a^L>Jl (*J^^ lJ^J l5^ J>^^ 
^j^:Cp^ J'yjll^i) J'^JCLuo'yi iJL& Ji* ^i Jj-s^^ Ail diSS . "aJL^,^! j 
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$,L^*i1 JU) L»>L»>i l^i^jj L^jji^i djjj,^ jiS}\ dJl^ji J-o^j -jJ^lj j^jUJ "iJu^rJl 



^j^j j*>U2j (^wb. iSjwb ^^^ J^\ ^jl; ^ Ju^b ji ^j^\ c_.w.v^j 

jj^ Jlxj ^!i ^Jt^^ (*^^ ^y^ (J (J^^ ^^ ^-^ ^J^^ ^^ C^-lP^^Ji iJui^ 

CjLiJ cc^ljjji^tjij c^U^2^*yi (^JijLk'jj C/^j-^iJi (*^r^ J^ c^L^^^i (^-Lp ^ j^ 

C^LiJ 4-iv^^ jjU':]\ 4j JiJL3 C(^ t^i ^tP"^ lLt^J -JJ ^ r^ /J^ ^-JjjUTj 

dialectical materialism "aJjljJI ajj^lJi" 2uLJLi ji c^_^j-^i ^L>J*>1! 
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.CjL« Jj«-<Ji i^^ J-^ (^al>tJ Aj^Lp A^ 4-w<J^ Lygj^^i ^J^ J} C-^JDOi 

.J JaJl hjjksj ^^Aju\ J^j JI ^^ c_-.-^ ^^J^ *^ Cj-s^L>tji '^^^^ L^J 

•j^ *>L^j .4ji^-*>LJj 4^Lsl2^| lIt^^ *^ U^^ 4J.,^7/a A^^j3 -S^ '»iSj^^ 

IJusi J^ 4jij ^ G. W. Harper ^jU .jJLj:> .^ ^^jJ^\ ^L^Sfi 

^ wool j>J JLp (iJL^i ^wLal^ ij cL«LoJ uyS^\ OwL>sL^ c^ii Ji ^j 
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iibta j-»U;rf iSj^rj Jm "i bUj 



^ip *>U^ 4_flll>c^ ^ljL>ri -^^^J /j^ ^^^^'^ ^^ jj,b7)i jl ^r^ii /j-^^^ Jj^-^ 

jo bj ('LSj^^ ^J^^i^.J ; -^'ll^r^yi ^JlLi>c^ C^LiJ c-J^tr^ CfiwL?-ij fii^^lj 

] LaLoJ 4jiil>c^ O'Ljwc^ O'O j^b:?r) O'LiJ (^JLiSo 

CjL^l^'yi jf Ak^'yi oJL& Ji" g,\jj ^UL^ISCJI aJlSCjl^I jU c^ii^i ^ 

0>li*>\l:>-*yi ^Ij a c_,^j^i ^ g g)j .LgJL&UrJ ji cAjIj Ji -^Ij^ 4iyc<Ji .,^gi ^-& 

.^JL^i fij^ 4iJj aJLs^ 42jy" c^iJi c variation "^licJi" 
44 



^\j3\ ^ prj^J^^ ^^'^j -^^^ ^'^ 
^Sfi chromosomes oLJl^ 

O^LprJl iail^J clAS^j .c-^*yij 
^ ^ di!^ J^ ^^J c/^^^ U-*-^^^ 



(^Jul>t:^ 




.hjJ^\ j^\^H\ cJlSLiJ 



Cf^yj 



jj3 j-ow^i ^i^^yi 4-i *^-J-'4 Lj«-oJ>c^ /ftP^ ^>^"^ ^ji^^^ '^^^"^l ^ 6 J 

:>1^1 i?*>\i^*y ^^5?^j .^^jjJ^ ^jt^^ L^j-^ ^^iJJl :>i^*yi (^JLp A^l Oj^i 
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L«wUPj .fiJjwL>r JlSwlj ^l^i ^-g^^ ^^^-^^^^J 4_a:?^*y uW^^ (C^ /rti^^J-'*"^^^-^^ 

j^ ji c^'yi ^JLp UjfeJi^i -^j-^ ^j .^\-«---^ ^^«--- J^ jLiC>cj genes 
i]L& cJUuJi X;:^ ^Jlxi .jLvJLa J>-^ jj^*^^ ^^^y?^ (J^ Ljfe*>\5^ ^^j^Ji 

. •wL^rtJ) IJji Aia,*^*)^ ^,<i2^nL,djl Ojt^ 0^ ^wL>t::j l-^^.^^^ cJjLwvJI lJ:P^' j*^ 
C_^^rt^ ji ^1;^^ ('(Sj^^ ^jW*^J 'J^^ <^J ^ ji^.J J^*^^ j^ ^_^>tllji 

O'La Jj«-oJ) Ij iZJjjj 0\ 'S\^ c^iJjJJ 4.?*t-JiJj .4^ JaJ) ^j-^^^ L^ j-^-SosntlJl j^ 
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j^^^ ^1 h[^\ ^ ^j^^, dJJ^ c^-^^j X^^u^T^^^^ (^-^^^^J cL^li J^j 

l^ij aiJl 4^ Jl fi JLiJl fiJ-& ^J^ ^ C * ;,^'^; CwL>-lj ^/_5^ ijljJ5i cciiJ^ ^J 
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j-i Aj\JJ iyrji i\S'i*i\ Jju liUj 



IJjfe ji (^JiJ cO^ljjjLow^i ^_^ U^^ J^^ $.lp:>*yi ijj^ i^jij -J^^^ 
. -^^yi -^ 4jly -^y c_^^^l ^-H^j c jLJ^yi ^l l:ij2i\ <^^\ J-& /y^^ 
cjL* JLjc« ,^^^ j JLjcl^ /^^^ J>^^ jU^^ 4^w\i ^jio jJ^ ^^^-^ (.<l\j'^ ^j 
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UUaa Aj\S'i 4JLu» 3 %99 4.«-wU 

4-o^wLji ^^ 4-wsI?jjlii iwL>r ^ J^ fijliJ ^-^jJ J>^^ jU^^ ^P^ Cj-i^ 
A-j^i /P LS^J .CjljJjL-^w^ij j-^^ A:^! i\^^^ lJ^JJ ^J^ ^y^y a1j[2j\ (.AJ^^[j 

AjlpjJi jf cjLoijjJi c^Ji^i c^JJuS" c2002 jjj::S"i /Jji jij-^ ^j 
^^liSol jLi ^fJjS ^ LgjLi — ^ jv?j-<Jl lJ-& uj^" JJ^^^ jW2J^ ^r^^ i£^^ 

i| .j>^^ jU^^ L&:>j-^ ^1 4_LiLJl 4jI>j>J1 ^ ^U- L^ "%99 4.^-^ 

»ij^ Lglaj ajjL^I 4-v:2i ^j .%95 j^ Jii \-^>-g^ L5^b>^^ 4jLijJi ji ^^ 

Human, "jiii^ L^ li*>li^i j^l objJL^ij j-^^" j^>^ CNN. com 

:Jl U ^jj c chimps more different than thought 

^L^Sli JIp cRoy Britten j::j^ (^jj ^j -W^" ^'^^ ^98.5 

•^ ^Ij Ji 4jLijji ji CJ^^^i CjljLprJl 4JjLLj fiJjwL>r 4_aj^ ijljL& ji 
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'^M 




base pairs a^\^H\ ^jJ ^„*>^ A;*>ii]i ^ j^ ^jj 780.000 

^_^ ajLJI ^ 3.9 ji ^^^JL>c:l^1j c j^LJi 

25 .".JLJI 
cNew Scientist c^^..j:;jLo jJ ^Ub*^ ^j 

c4-JJjj1jJL! fijij 4.g^ljJl fiJjl^l 4-j.JLjJI CJ^j\s>T^\ C^wb-| 

Human- ''lJ\j^\ a!j^ ^I^jj ^jjL<»^ij jLJ'yi ^ (i j :>) 
:L^ ^U- cchimps DNA difference trebled 

UU2JL3 .(^jjL^jJij jLj'yi ^ (i j :>) ^^j>r ^Js- C^^i fiwbwL?r 

><^ olj^i L;:>U j>» AlLJl ^ 98.5 ^ tSy^ IjjI :>Uip1 iil-J5i JlT 
OwL& l)j-<4^ j^^J^^ jU^i ^ ^jt^J clr^^ ^JJ ^W^*^^ (t-J^ J^j ^j 





^JLp fiL>Jl JlSs^i ^jJli>«L>» ji 4J:>*yi -^ (,^jS^\ As- Jj .ajj-p^ ^L<»^ ji 






.^j 



djjS^J^i A-wo-Lo*yi o^LJj^i jU cdJJ^ ^JLp ^j*^j 
aJIj^I JJlj>tiJl cJJuS" cJUuJi Jt^t^ (J^ J^^^r^ 

OiOjaJi ^(10^) $.(^j^ j^ %75 v^ 






!J^ %25 

JjLoj ^ Lsl2ji ^^ c^T LJLij5"i ^ ^3 cci^i A^li j-^j 

ij-w^ U.^ij <bL^ ^j^j />^ Oji^ji OL»J*ii OU^j *>lJj-oojjjJl j^A-;^ 

28.%60 

.j>Ji JLp ^:. ^ 
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^Uj V cdJLli ^j .LgjLijL* c^jLprJl Lg-jj>j Jj>j Ji ^ c_^j ^Jj .o^lijj^i 

^iJj3 ^^^ *y cciJJ^ ^j '(r^-^l ^**^^^^^-<>-^ij cw\jwL?-j cwLw«^^ 4-gjLijL« -^^j^ (^J^^ 
dilJj v^^ o^bjlSsl! wii^l c_.^^l 4jjli^ /O^Ij Cr^^- *^ cdi!i> ^j 
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di!3 dUUJ LgJi J-& jj-j^ll ^ L» j^li .4-s^i fijj^ ^ 4-v^l^ 4JlSs^ jj-^js-ll 
Lgj:iJi>j jU cA^tJ^-'Vi i A-JJjSsjJi c_^UoJi L-i*>\:>cJj .7-1j>J1 CAji^i j-skxJl 
C^^^^JL^l ^^y^y jLj^yi CT^^ J^ ^^jJ^^ ^^ A^jjJ C^LiJ^jJl jJ^ l^\ 

.LgjL&L,l2^ -j^ 4ijwL>tJ) Lu^r J^j6sJj) O'Urtll^ Owl^-I ^^5^^^^ J^rsjJ CU.;t>tJ 
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4j^ jiTj; 31 'jjj^^ lJ%^\ l^\ jjl^\ jU^i ^Ju ^1 oUjISCJI ^1 
c^ cjLi^" :y^ JjSfi Ji>Ji .U^ 2uUr^l ^ -^ ^ ^^> ^^^^^ ^^ 

oij^^bjJl ji ^^^^ fi^ -^>"j .cursorial theory "^j-Ji j-^^" 

jj^ 'y> jj j J^ij J CAJ t^' jw\j«J) Aj JiJ J-^ AJliJ) 4j Jill) jJj La lJ^^/^J 

^1 Cl^ijj-v^LjjJi ji Oj^-^ ^1 .^JLvuJI fij^ ^T *^J\s>- 
CJlS" Lgj*y jjJ^ (J} cJj>J yrtjJl jL^l ^JLp cuj^Lp 

arboreal theo- "aj^?^!" ajJ^JL, 
Jl>Ji JLp 2uU^^1 ji ur .ry 

O'lj aV'LjjJjl jl rJ^ 4-uLSo ^^JLsCUJI 

jij^,k>)i j\-g->r -^^^J j-^^^ 0^ ^^,k>:L^ V ^^j,!^-' J^Ub 
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jlj^yi ^r^ L&^ijj <:LJi\si-^ ^^^LJi ^ c^Ip ^J^ j>-'^\ Lgjls^j j^^Iij^ 




jUfijl C5^^ ^J^ i^ J^ cA^J^ C— *wJ 

.4j»Jbru jjkJt jUaj! *X^U 0! ^-*?r4 



■^^ 
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jLv:2J*y liij 4J:jJj>Ji jj^,blL! ^jPj^i ^jJlJI (.^^j1)jS^j^\ jJh ^Ip 

cjIjjv'^^^ (T^^^ ^^ ^ ri^^ iSyj 'Wj-^ ^-^ ^W^ 150 JlJ cj JaJi 
cDromaeosaur jj-s^UjjjJi ji Velociraptor jy^l^^^^LiJi Ji^ (.ljJ^\ 

ji ^-oJLajI a^^j£j\ J JaJl jL,r^ii j^^J-^ lJ^ C^^Li ^^^^^ '^^^-^^^ fijXAJj 

Js- JJ:j ^i ^^^ c^^^ ^^ ^ (jwLs^i Jip ji) sternum ^^1 ^jLp 

Jil^*>\j Cj-s^b>Ji ^^>^^ i5^J . jl^J^l! 4^J*>l!i 0;*>L;2xJl LgJ Jl-s^^:^ jwLyilJi CU>J 
4jyi>Ji fijjfe ^ 4Ji J| dJJ^ ^ c_^.^l ^^-3 .1992 4JLuo i ^jLllSs^l 

wLalpl LJU^J (^JJl jwLs^l -I ,^^ -* P="J ^rs^ J"^^ f*~^J L>^ cU^A^ XhJx^£-^\ 
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d\J^\ JLp ajjOS ^j cyU^i i JJ!^ ^ Jijt^i o'lsl^ fiji JLp dJJi 

of JLp ^^UJl ^Ip:>*>U v-^^^ 2l.IpaJ1 lJUj^^^I 1JU5^ Jkjf oSj 

Ji"jj ^1 4J:>*yi ^i J^i ^J^l 1 jjfe ^j ^j^Cj rt-^i cdi!^ ^_^ dj^j 

jj- ji^^\ d\ dilS '0\jj^\ ^ ULJ ij^li i^ jli" ^jS j:j^^J^\ ji 

Li"j .4^ J Ao^i ^JIp o^jJ^^ fijjji^ jli" ^JiiJi dX!^ ji ^} j^^ y^j 
^ c^j "y" :Carl O. Dunbar ^b .jf JjlT jjUl ob^a^Jl JIp JU 

viJjJ^ T-jwLJ ^-llJ^Jl -J-^ Lp^^r^ '"-^ y ^-^ r^ J' '-^^^ . 1jL»JL« ij^y. 

^2"...jiS!l JLp 2u^ djl^ 150 0^ iil^ ^ 
c^Ijj-v^LjjJIj ^ji^ljjJli cfi*>lpl LaSU L5"j .j1j>J1 f^jJl o^ljS j^ 4jl ^j 

diSAj ii*>i^ ^^^ ^j^ ^^ ^y jj^^ jU^^ ^/^^ v^j j^ |t-^^^ ^_5^ ~ 

4ji3lj>,^l ^ JjJ^^ U^J cJijltj ^i C5-^1 J^^-^J .^1-^^^^ J^^-^ c!/* 1 ^ '^"^" 
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jjiaJl jUfiil lla^j j^ jjjS j^\ ru^j^ 

jjLP J Jaili jL,^ii -wA ^L>-*yi ^LJ^ ^-^>^^1 ^^^^^^-^ jlju.^ jh,k>gi ijljL& 

y ^ s. s. s. 
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touraco Jj^i c^lj>Ji Ij^j ^ Ju^" ^i jjJ^^ ^^^'^ ^y* ^^^^ '^^ 
jl . jU^Sflj dJL---^i j^ U^-lSC<j c_JU^ \-^-^-^ choatzin jjj^T^I j 

^j^rj ^^^?c-<J jLaiJl /P^ LJ*^r^Jti^J*^^ ^^ (*J^^ ~^ U^^^ ^^ ^^J^ *^ 

cdi!^ ^_^ Ij^^ .j>-'^\ ,J^^\ L^l ^r^ c>^ L5^ Ijlj^i ^Ji^ijjJi ^/^^ 
l^rt^ -^'jJJ L^JJLP /pJj C jlji-^i Cjij3 jjJ^ j-s^L>Jl CUi Ji ^ ^^J^ ^ 

.o^ljj-v^ljjjJl (_^1 c^^^j^i Lgi*>Lol jli^l 4-jlj j^ UIj li*>\i^l ^jJbi^J jLoo^yi 
.4^ J cL. D. Martin jij\j^ ,(j^ . Ji jjj^^^JiwJl jjj^i ^ULp Ji^'y j^j 
K. N. Whetstone Oji-^j . ji .a^j J. D.Stewart ojIj^jl^ .^s^ 

theropod j»lJ^Sji oljS oIj^^LjjJI jL^f ji Jlj .jjJl?J1 oJcu^j JipI^I 
.jjJL?Ji 2u^^1l.^j d^^;A>» cjjj^i d\^ 2u.jpj^l LJ*>LoSji cdinosaurs 
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EVOLUnON 

SCIENCE OR M^; 




JONATHAN WELL? 



cM. K. Hecht c^^s^ .aJ" .^ij cTarsitano 
dj^ d\ A. D. Walker ^jj .iS^ .^Ij 
iJusi ^ oUiJl j^f Ji>-f John Ostrom ^^j^\ 

^.L^Sli JLp Ji^'y cicons of Evolution j^^i ^L;^f ajIiS" ^j 
^L^pj ^ Sk ^ j:j^yf ]i\ of Jonathan Wells jJj jllU^ ^_^y.Sji 
^^^ ^^^ ^-^ ^^ r j^y. Cp^ 4j^*^i ji ^^^^ i cjj,k7ii ^^r^ "^j-^' (Jl 

of ^ Jioj5 di!3> ^_^ ol^j^l Ji>-f jU cjJji Laijj .jJtM^ ^y^^^ ^jJlJI 
^ jIj ji •3<s-o^ ^j) jjS- iSj^^ o>Low^ O'j-woJj c^i^j^' /J-^ jwi^ cuJo ^xjI 

The Demise of the 'o1j^^Ijj:> ^ jjJ^^' ^^ J^jj" j^>^ ^\-a>» 
:>jUjjj ^_^y.Sji ^^t^Sli JIp c_^ c 'Birds Are Dinosaurs' Theory 
^ jjj^^ j^" ^Ip^ij ^^^j^jSli ^ Richard L. Deem ^^ . Jl 
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(.jj^\ 4>^l^i ji j^ ^ (.a!J^j ^cJt^^^J ^-^^J ^^j^\ ^ CUal^i 
c4j*>\jj c/^i (*\ij*yi /y-^ 4i:L^ ^^t^^ ^tP"^ /r* Lv g g ) LiJ -w* (i-^y^ J-^ 

<t-?rt:>J 4.j-^1j^ jti^ y<-v^^ |»iJi*yi ^^^J-^ U^^^ ^U^^i L-3^^1i 

^ wL>-*yi wLlP 4-s^L>- ciwL?r Lj«JlL« ^j^ r»iJi*yi C^iji ^j^jJj jJf.,^)\ 

2lJUJ1 ji ^^^..^ ^\ c_.^rcjj .ajUJlJ Ju^l olj^^bjjJl fiJufe jjj j^-^^'yi 

(^\ wi^jj *y ^i c5^*^^ ^i-s^2^1 j-s^\-^ j^ j:^ ^iwUj Lg-LP ^^;2-j^cL^j 
jr ^ cdi!3 J^l AiL^'yijj .^^^j^j'yi ^Uip ^j Lg-wj JJLj 

^JU*J1 ^J^i /|-« w-^L^l (^ .,^iul TT r^ ^Wr^ /»iw\i*yi C^ljS z/'J^"^^ 

^o.,k>nji 4-JlJoi ji (C^J *^^ ^jt^**-^ L^>^^ ^JS^.^ "-^J^ ^-^*^ -^ 4.A^L>- 
. ^jS'ji)jS'j^\ jj^ wUj O^^^ ^lJi*yi 0^1j2> ^^jJ^ J^ 

^l^Sli ^;;2^ ji ^ 4Jil»jlJ1 4-Ll>Ji ^^ t^^^ ^ cConfuciusornis 
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jj^,k)i ^j)^ ^j-^ OwL>-i CJ^L?r 

Alan LJuJjwLi d^\ jljj:5"jJl |»li Jiii 
Julie Nowicki ^^y ^yr j Feduccia 

a^oJLp fijJJ ^j cEurek Alert o^f iijjj ^ :>jj Jij .oIj^^UjjJIj 

j.^) j_p^'j-* (^JlIi>c^ ^ rs^' /»Lj«Jji (_|,^2-J •w^ 4-LwvJ-w^ 7*=-^ J^ /H*^"^ 

4.,wvo4j>- Lgj c-Jl5^ fiwb ji Jj *y (,jy^\ ^jJLo jl5^ bi iLjujjwLi Jli 
o J y 4jt/«L?*tj ^L^l ^L>-^1 (i-^^ lJ'^J5 -^'-*'*^' ^W^^''^^ L-^L/?) ^ 
2uL^Sf l:^ij:> c4^ Aii cdU3» ^j ...cJliJij ^bJij JjSfi ^U^Sfi 

cJl-t]ij ^i^i Ajl-s^*^i C5j-^ ^ (J jj-j^ii ^ 4Ji ^li J>-^ (*ljtjJi 
Cj-s^2l>Jij C^Js-^ Jij cAjL^i >oLvi?i jL^*yi Jj ^ /H^ (C-^^ ^/^^^^J 
^JJi dUj*^ fiwbwL?r ^iSsJU^ iJjfe *AjJj" ."di!^ CU^ JJ-^ ^^J 

cJl^ .4i:jJi>Ji jj^,l^li L3*>L<oi cJlS" oiijj-s^UjJiJi ji JLp jj^^-^ 
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j*>U2j JLp W^ji 4^0^^ CjLaJLjJ L^jwL3 jy^ ^ (JJLp c jjj^i (T^ (^ J 

! Cjijj-vi'ljiJ^ /jP C^j Jaj jj^,k>)i ^^^ A^ik.^j 

/^ iu*> Oj^ 80 ^i 25 /J^^ -^ ^^^r^^ jj-ja-llj Ijj-ftlt A^^c^l 

y-Tj J^brJj uJap "^^SLa $.jji ja:^ iii" :L»ijj^ Jlij 
c^j^^Li:;*^ 0*>\^^i jAi}^ ^^^^jsIljJ^ l^^ jlia^ J*>^ ^ jj^LjJJ 

"^^."IgJ^^^-^^^J ^^^^ t^J C5^ ^^^J^^^^ S-:i^^^ W:^ ^^ ^ 

li« o^ljyi^cj 41JLjclJ1 j^^kJi jU^l o^1^1p:>1 jW^ ^^ (V ^^^ *^ 
clJJ .jjj^i J-v^i J^ ULJ :>jwL^v^ J^j^ ^l ^^^ (1-6-U^j^ u^j^'J^J^^ 
^J^ .^JLjjIJl (^i cAjwULaJl (^_^L^*yi Jl ^j^*JL) jjiaJl jU^^ cJ"^^^ j,^-,^^ 
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lT^ *mJ 4J A>«^UMwt) 



j»*>lp*yi JjL^J C^jJiJj . jJh l-g-fl.vi2.ij jj-s^Uj^ 

oLilSCJi dAiJ ij^^ jjkJl jU^SJ 2uj^ljJl 

.(..JljjIjIj JaiLiji 

^wb ijj-v^ljj:> 4JUj>JlJ Jkj Jji jli"j 

^" Sinosauropteryx ^^^jj^^L^ 

Ow^Jij .1996 4JL^ ^ r;:i-*^^ (V ^^-^^^^^ 

c_^^i^i ji aJIJI jj^jJl ^ ^JLvSjLJI JJlj>cl]i cJJuS" cdJJ^ ^J .^ji:>c-v:2Ji 

^^ ^^J^^ ^ ^^^-^" ^ j^ J^^J ^^ ij^ ^J^^^J J>^^ jU^i ^JJ"^ C.5^^ 

.4j-v:2J 

^^L- ^Jbr^ ^ Plucking the Feathered Dinosaur "juj^i is'^ 

: Science 

^jlk>i L« jj-v^ up" A^rsL-s^ CjijjjL>Ji ^LJ-P jUi c k;^<?)lj ^^U (*1-^ J^ 

iJjjJ aJ fiJj^prJ Jj*y^ 4->r g.,^)l CJjwLv:2J Jij .AjjLfljLli CjljjjL>Ji 4-^^C4L?*J 
YlXian ^;jjJ) •J aSsJj) *w« fi^a^LJl -^ JCjJjj-s^^^^' ^-^ j-^*-^ 

ajjj^LjjJI J^^Sli w6"jj" Lfii J^^ c^Lj ^c>^^ c/ Formation 
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."j^^l ^_^ U^ *>IJ:>" LgjLv^^ c>^^ ^ c^JLt^\ iSj>-^ ^^^ rJ^ 
c2UUj>Ji Jus^i cNational Geographic dJL^i^jt^r JlijJ^^L; 2Ub?^ c^lij 

^_^^jLjJi ^^\ Jl>Ji ^ J^b . jiJiiJi j^ ^JiP ^ jW^^/^ cl^J^ JT^^ ^^ 

c^jjJl IJuji ^ Archaeoraptor liaoningensis ^^...j^^jlJ jyjljj^ji 

.C^wsla^ 4JL^ OjJL^ 125 JlJ ^Lp 4jj Li (^JJl 

cjIjl^ ^,.,^^0.^ -wA fijLg-oj c--*j J Lgj*y ^j-* ^ j-*^^^ C-Jo CLiX!^ ^j 

Ls^i ^ g ;^i •w« jo i,'y^S'-\^\ "yf^ \S^ y^^^ru* C^JL^I CwL?-)j ^Lp ^^j . 4j.,^g;^ 

Lu.^" ^^j ^Uw.-^ jlj c^Ji ^J^ ^^ c.5^*^^ J^^^ ^L»*y^ ^j^i j^ ^ 
L^ c^^<i-s^j ^jLL* j-^1j 4-w<Jj«ji 4j.?*c-<Ji cjj-^j .4jiii>c^ cjIjl^ /Nj^ Cj^ l^Uip 

.^ a>Jji 415^1 c^ij^-s^Lj^i /k« 4JLjc« ^ \y\ -jA c^ii Ji ^ cC^j Jaj 

^ijj jA^ >\j^2S^ X-i.<»L?*tJ 4-^ ^ (^JljJJ J aljij a-p j^i ji /^ '* L_r^ 3 

4-LcP c_^^ ^ w\ij ,,,Ci\j^\ ^^Js- j^li ^^ c^jj^^^jj-^ jy^^^^3 
^^. (5JJi ^iJyj^ ^^jSC; j>. c^oc<^ L^i JJ ^i cjjijijj^j^i 
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4jU-*yi J-**^ "^J>^^ (5^ ^-"^^ *^-^" ^^^!-s^^ J^W^^ ^^^JLjJI ^JLJjlJl IJjfe li* 

.Piltdown man scandal " jjlJdb jLJl 4>^^" 
jL;jJ:»ljJi ^"^^j ^^ (^Uj^yi jy^^ jU^^ j-^ ^.LJLjJI JJ Li" 
^^'j cStorrs L. Olson jj-^ji . Jl ^j^::-- jj^-^ dA^b -^^^^jt^ 

: jj-^ji c_^ cdl^^i^jtP^ JlJj-^Ui 2Ubr,^ j^ Peter Raven ^ij 

National Geographic i^\y>^\ iJh^\ \ju^\ J>\ c jT^Lo ^JLL, 
1^ jJbdLJj Vt^^^ ci^ljyi>JLJ L^isiJi Jl jj-s^^ fiwL&lAxJ Society 

^Jl)1:>J b aS IwLjIj ^Ji^ ^^ j]^ ^^^-6^=*^J '^La ji ^-^t^^ 4Jb?s^i ^JLp 

: jj-wJjl Jli cUSA Today c^by ajI .^1 .jj XL^^^ thj^ ^j 
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jj3^\ ji^ b^y^\ >!ilc^Vl J*^ 




forgery 

I r<ri*iWY til'-" *»«^ ffHkTIM liW* 



iw be I foTfci?" m wHlicIi baiwi of ■ firipnini'^ | 
blftl lad i wiB4hpMi& ihtiijiimwiiiid 

aild ^ileni i " " 



2001 ^jl^ 1^' 








[ 



■• Bl^a I 



^TpfaT :cr<ni.- .tii^vpp nl ^ .tc^^ ,^,„ ^^^, ^,^ * 






(.(Sj^^ ^J^'^.J • J\-<>-^^^ J^ ^ cJJi' CjL« Jj«-<Ji fiJjfe lIt^ ^^J^ ^j-<^^^ 

Ernst J..^ o^jl ^U^l ^U-^l ^Ip ^j 31 ,ly Jj^ 2u>Jl ^> 
j^^kJi j[^\ ^-S'j Li" -cjijj^^ ^^^" ^u^.'y 2Lijj>, ijj^ Haeckel 
^ 4JL^ 40 ^pcJ L&j-si^y^j jLJ| 4-<».^?«^x».^ ^JLp c-^Ip jLJ*y iSsi jjJliaj^l 
^Jij . J J2JI JLp JJ^ ^ ,b PJ c jjiwLdj jLJj \ ^ Q .pyi JU2j^i ^jjj>t:uji 
^jjL>^ ^^ j^ Nebraska man "lSL-1^ jLJl" jj^y.Sfi jj^^ jU^i 

oUjli"" Lg^lv^^ ^(^^j^^ u^j^ e5^ -^ J^ ^ objlSCJ reconstructions 

II- . ,^ . II f ii„ ^, , 

J (^JJi J2-W00 Ji IS^AJi j.,-g-^^lj l^jjoi j>| . jjljjJb jLj| <-^y i^ "^j^ 

9- lwL>Jl (^wb» -^ 7tJjL]l jlwb» ^JLp y»*yi IJjfe ^^.gJL^lj .aJLp jji^i l^^xj^l^ 
Cj JaJi 4j^^ 4->J.,r^<J j^.g-oL?*Ji J-P aJjJjI AjLPwuI JjI^j 4.^jL>J (^JJi 
dAlj J^i J^ c-^iS^l $> l^i Ji" ^1 j^^^^rJL^ JJ^^ jU^^ 0^ W2ji C>^J 
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X*^\>- 4Jl5\^ ^]i>«J cj oikvM J-p *^^ w\jc L>w« cLgjLg^i (*^j^ L5^ ^"^^^J 

^ cjjiaJi jU^i ^W^-^^ ^ recapitulation "^^.^a^pdbJi" ^L ^ij^cJi 

.^xJLp ^Jljjj Lgj| ^4-i.oJLp 4^wL>- ^^^*c^ -wA J:^\ 
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fiJ-& -j^ LiJ Jij .j-^i^i Cjli-s^ ^^-^^ /_r^ (i-^ C^JJ-?^ij Ji Cjliv' (i-J cijL»w^*yi 
C^i^JL^i ^ — A-w<Jj«ji C^ij JaJi ji ciJjS .4-sl2>c-^ 4ii^p^ fiwLgJ CcfJJ^ ^J 



71 



.thymus aj^^ijcs^I SAiJij cparathyroid aJ^jJI ^J:^ SjiaJIj <,^J^^^\ 

II f II *f f flf*^ ^S5 

4Ji Is- 4^Ljij J^?t^ ^^ c^-iii ^j^\ dJJ^ 1-^i .AikiJ j»jJi rti:j c-^i^ ^ 

r^- 2jy^ (C^J CjiJL'tJi ^L>sji A^j-o-^r ^ LgJ L-^ Jjc« A^t-oJ^ ^La^>- fiJjfej 

George jj-wvuj,<»wwo ^j^U- /tj^ s-^ ^j .^t-g-^^uaii j^^kJ^ jU^^^ ^.^-^Ij 
:Jl U cfiJuwbJl 2l^jj1jlJ1 ^_^— > A>-i cGaylord Simpson 

$> wb ^ L^ C^ wLaJ .aJLs^I 13 (^j^^Jidi iwL-Ji J^^^ ^S^ "^" 

:1999^^l/Jjf^.^" 

^ fi^^s^i ^y^j ^c.5^^jt^^ j^uJi ^\ dJJii ^_^ (J^^^) j^' 

^jLv:2ji J^?<^ ^^'^ ^^ lJ^ ^ jlpj-^ C^ii Ji ^J . .,^^>Jjji (V^^ (T**^^ 
^IjJi L^j-^i c>^^ (S^ C^" ^ ^J^^ Jt^t^ ij^ .Ul^l^ jli" 

tAmerican Scientist cu-jujL- OlS^yl 2lUl^ ^^^j o^-iJ aJLL> |_jjj 



1^ 



Jj*y ^ j^j^\ 7- j^ w^ CUlwL>- ^XjI CjIj JaJi **^^-^ ^^^J ^-"^^J 
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^ . s. s. 

j.»iJij i3U-*»Vi il^i (^*^^ ^J-* l-«J^J J^r^:?^ f^^ .^^ W^ (1-^^ 
jU^i ji J-& wLp-^i 4^1i:i jl5^ cfiy»i rw2i5l UwLlpj !j^a«Ji 1^>^hlj i^-»^ 

Ll>r ^iji ^^i L^^j^ lT^ '^"^ L-sIaX^j IJlwL* L«^^*c^ (C'^^ r^^^ ^^ (<^ 
A-JlJol ^^^^xll^j .ijjwLaj ^L>-*yi ^LJ-P j^N ^-^ /rt^^^j-^^ J^^^^ lIt* 
lsCwoJ?r LgJ*y c4.>rjwUi i^-^, J-^J^^ 4-o.^ L^*>l^*c^j cLgJ^^sJj cA-wooijjJi 

UL^ S^IpJ cJ^r^tjA 11;^!" 4Jy^i ^JllJi i ^Ui $.j^i -^jjj .^-^ 

iHaeckel's Embryos: Fraud Rediscovered "jLs^Vi 

^i-djL^vuJ axjLJI c-J^Ji aJiSsj lz^^\ JLp c jj-wo^jLijjj J>j\-^ Jj-^" 
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. J^rc-^ ^-o-^j ^^ ^->-^i j-o^ij ^J^^ ^^^"-^r^ Cy LS^-J^ J^^^ i^^^ 
(. *>L&J^ li*>l::^i 4jiJb:>,L>» jL^^^i j^ ^^J6^ ^ 4JL:?r^!i Cl^Jj cc_^^ro«JL! bj 

SO II * f I . t t i- i- i- . ^ 



JJAIJni / J^l 



iiMi 






■mm 



c^i5s:s?^- .-.~..,...'-^---s£" ~^--s3k£=:- 



JEvBjutifinig^a^jg, 




4^L^ j^U ^jjijiJ ILp^^ Cwa-^fi^ (.2001 Jj^t /OL^ 8 ^i j^Uait U^Op ^ 

^e^ J^U Jla cAj^^kdi jJ^jJi iuLo^iJij 5.UJl*]i jlSotj ^«^^< ^^>.o-^-J< ^J^ hu>i\j 

hx^p^^^ ^JS\ ^j.o-NarJ< 4j^ Oj JJ cUj^i^j .William Dembski ^-SL*s-^i fWkjJ 

US' .U^ij3 j^ A^jj\jS\ j^ d\ ^iar>.»J ^L**^ 4uJl*]l A^UJi j^ ^lj:;^*ib Sjj^j 

.j^5jB-Jl C*^ 0*b»-i A.jAA>- Aj^\ jj-A| djjjji J^?^ f J**'J ^4?^"-^' CJjl3 

jjiaiJl jU^i cj1jjAjl« -w* jtp ^ jj"^ f' y^y^^ S^ ^^ cl901 4jl^ 
1 aS^uvu<J /;J^^ ^^^J^ wLs^ wLl! .cuJl« ^_5^JL^ ^^'^ 4Jo J dyij\ /j-^ s-^j-^ ^ 

j.»-gJLpr J ajwbi A-s^ 5 cJ*!)^->- ,*j-^ AjlJtij ^-o-g-^ 4JL^j 1 ai,^ j 0' 4j j J^l)) O'lwLAlJCgJu 
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Ijix^ycJ j^^kJi jU^^ t^i ^-??«J^ ^^ 4-s^2-J>-^l 4jIpJJ1 ^ fij^ .lwL>r ^-o-f^ 
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^^5^ ^o r-LM^.u^l ^^^ liU 



^*ISCj 4^1^ egg cell 4^^ aJl^ ^ ^ji (»^ (.^dj:L^\ ^y>Jl 



^' lT -^^ 

^^ cu^ c^_^ ^^ (*~^j ^ ijt^^^ ^-^3 (^ wijwlip .|»Lv^*yi ^Jj 



J 
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. 4-L>- ^^ fi^L« ^ fiL>Jl ^j-djj 
J-& O^LHl IJjfe J .L«Ij ^ -.^jj^" j^^i^^ lj^^^ lj^,>^ ^JtP" ^^^ L5^ r^^^J 
j^l 4jlgJ ^jy Louis Pasteur jji--1j ^^-j^J jt^g-^^ rJ^^ ^-^-<J^ ^-^ r ^ 

j^^b Cj JaJi J-P *^U^ 4jLvi3^ ■7-LvJI^*yi j^wlilj ^ji^ ^-^J .j-^i^ ^-^Ui 

La^ J 4_Ajj^ fij<L>t:ujl 1 (g"^ ^; J JJ^^^ jW2J^ l^;>ojl ^j1 4-i-oJL^l j^*>lp*yii 

.f^jijJl lJ:> J^^"^ J>^^ ^^r^ Cj^ P ^^^ /^SvwQwJl ^^ -w* /Ti.^1 Jij ciwLpr 

.j^^l ^_^ *>IJ^ \-6^^^ V^^^ ^_5v?UJi ^ ^.^^v^^ c^Jj>c:l^1 

ciiJjj C(iJLj<ji f«-*^^ ^o>Jl?*c-<JL) 4J J^ij JL/:?! ^L5^ Jt^^ jU^^ C^AJ ^_)^J 
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O! jjkJl jUal! Jj^ ^ c^j^ 
^ ^ JbJl ^ US' c^.jlaj 

oju.^" diiJii .ojo^ ^^Up <j\j^\ 

JjUj] v*^*j^^ jij^^ aJUaIi ki-Qj 
^L>jjL>*>*i< j^ iij^ ^gjlp j^Lof c^t 

ij4^1 dJLa JL^-L jifi- ^s^^ 
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iJjfe ll« LoJL>tJ M ■?- L^vJLloo M li CciiJ^ A^ J • ' r^ c3"^-^ ^' ^^1^"^^ ■7-L^vJLI^Ml 

aJL^^I J*>U jLj M JlJljj .Usjj Lixi :»^j^ ^_^ J>\^ j> y\^\ aJT Jl 

4jLgJi ^ -^^j-^^ J>ikJi dJJ^ cir^^j -Ls^^ (^-^j J^^-^ c^yj ^^^ ^j^y 

L-^ ^Lxi .^LvjLi^^yi J^ ^ji^ ^^ jlxii ^t-g-Ji-^^i ^ jj^ %»li^ 

4.L^ 30 dyiS- [^j -j^ -^Jj Oi Z;^^ 4JL>J1 ji /T^^^ ^^^J-^ JtP^ C JUuJi 

^^_^ oW*^i iSj^'^ ^^j^.^ ~ j^"^ ^ c/^ ^^ J^ ^^1 c^ ^^ ^^ 

jf ^^^SC<»j ^y jL>Jl IJusi ji ^ 2uj!i^l J*>1^ j^ ^er^^ ^^^ ^_^<Jl*ii j»A^i 

(117 I fi^i fij^^ ) 
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a-lL>- Jji ^j-^ ^tH^ti^ M-^ L^>^^ ^jW'Hj cfiL>Ji /y^^ ^y^ \:^^ Cj^ ~^ 
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.Chandra Wickramasinghe ^_^^?^jLw-Ui^j IjjJLiJj Fred Hoyle 

.L& dL>Jl ci^iJj liSC&j c^j'yi 
Jj^ fijjUr ^ jjU>Ji cFrancis Crick dh^ ^^.^ly jlTj 
^j^^i v^j^^ lJLixS"! ^ James Watson dj^\j ^j^^<*>^ d^j^j 
g-l^Iajjll ^ fiL>Jl Jus^i ^ ^j^ cl^^^ dJJji w\^i c(i j :>) ^iSj^ r J^}^^ 

4jjUJ1 c_.^^ij ^jSli ^1 cJLs^j ^i meteorites <^j^\ jU^Sli 
^ ci^j-ij V^j^ j^ cj\:^\^ ^JLp iSy^ ajjLwJI H^*^^ ^^ l5^ (i-^i^i 
^^" ^i fiji^i macromolecules lj^\ oUjj^I cy* ^^^ o^ ^^^^ 
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:LU]i il^;^! ^ .^^j-^ J^ g^^^ ^lkij*ii Jls-j iSj^^ ci*^i l^y-^ ^^ 



^ Ji^y ^y cdiS^i ^j -W^" ajjLvJl^ :>1jipIj (Optical isomers "aj^^I 
ISLi ^ ^jt^*^^ "^yj -^ti^Jt^^ jUc^*^i ^ 4jLij5s^i (V^^ o^lijlSol 
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lJa^j cJij U ^jMi J*y C j*yi dJJ^ Ojwb- j*wlP ^ijj c_^.^l jti-^^ fi^^Svjlli 

iA^ ^^j'yi ^ ^^^"^^ c>i^*^ oUj ^JL^Ci cU 4ij^ u^j"^^ ^l ^^:^^jj 
-UjJ Jj .^jT^j*^^ /JLp fiL^ Ijj Ji jj>^ ji lIt^^ fiL>Ji JlSs-iii -^ J"^^ j^ 

CA^LJI /;:i^*^^ C^ljJL^l ^ 4JIjL& ^M^ C^^Xjij ^\ c4-5sJLiJl C^Ui^*>LJl 

^JLp fiL>Jl jl ^JLp 4-<Jll!l aj^^JsjJl! ^^^JLp ^^^ "^ji *^ ^Wb ^-^ 

^^j^yi JLp fiL>Ji ^^i-^vuil] ^^5^<-^ ^r^^ 4j Jijjl ji ^;5i Al.Ji>zj\ fij-&j 

ji ^1-jLjJi iSj^i wlii . j^i Jjc 1-gj dX^^^i ^j^^ *y4i^l..s^2-Ji fiwLJj [^jL^jj 
-j^ *y| rt::;j ji /^Sw *y u^j^^ lJ^ fiL>Ji Jl>^i ^ ^j^AiSs-Ji wLcIxJi 
L^i -^ ^j^^*H ly- ^i-<J^i ^j^ <zj^\^t^^ jU c^ii Ji ^j .^j^ k^,k>>J 

^>rjij>Ji ^1-s^i J^ fil-^i ^J-^ V^y W^ ^^^ ^>^^^ *^ ^^ ^'^ 
JIpj ^_^SCli Jjj^ Jjyii :JUJi c^jl-^^ ^_^ ^j^^^JL^i ^1-oljJi j^ L^ 
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Did Life on Earth come 
from Mars? 

Chunlci of pJanatt w«ra nyino ali ov«r 
tire pln« when the solar system wmm 
vourttj- and sofiio may havd carried 
hitchhikers 

tfli^jlr. flfi«« 41 Dl« NASA AfllB K«e«(s Gfrt-- 



"u^J^^ JJ^ L)-* iAJliil tlUjliil" A_iJaji ^^ 
^1 ^JjJj ifljjil ^! Si^lj Sjkk A_iJai]| j^jj 



jUl^l ^i U^ cfl^jVi 1^ ^^ ^-^^ 6^ 

CJl n^^l >^J^ (^ p jJaj^b Alklftii CJllilxllij 

(^\1 i^\jl\ (jkj ."dji^ j^ ^j£j ^i ^^Iaj t^3" ^L 

^a^bjlij A^bjjillj ^U4j5l11 ^U^l (^\1 c^jiajVi 
Aj\ll\ JU^l (^l^ (>J (>aj . \^i.t\^ fllD ^ dU^ 

dujSj Ji^ ^j£j ^2j'| 6^ u^M^ (j^ S^^^ 0^ cr^ 



:^^f uUjj jjidi jU3i l^ jfiji j^\ 43iyJl 



5ai^( JLjJi ^\jjH\ j^^ =<:Jj +V" jtj^ 5^*-* 

« ^ -* « 

jUfljf Jj^ t5^^ '^ OLjIS' C-iA^ ^j cCij)l Jjy^. ^-*^ CuJaJj j4*Jl 



^y>-LJi ^Ui^i dIJji ji ^j ^i c Vlpiy» Cr^ ^.^ lSj^'^ ^^ "^^j 



•t5^J 



ibjl 



k^,l^>gjji iJjfe /T^^ P ^^^J^ J^^ ^j^j^ /^^ Aj^^JiJii cciJj^ ^j 
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LjjS^ jl 4i:jJj>Ji d\^\j ^^JtH^^ (*jJ^ CuiAS^ wlii .c5j^ *>^j ^^lii^ ^ jUi 

dj^\ ^ l^^y^\ l^\^\ JT o^ OS J .the Big Bang "^Sli 

J^ ji dX!^ L5^^^*^J .fiL>Ji j^ j^^i ISsjJi dJJ^ J^^^ ^t^^^ ^JJ^ j-^vuaj 
ji ^JLp 4-<Jll!i A-j-s^yiJi fiwb-ij 4J^>JLJ LJLJ 13| ^^^^^J .fiL>Ji Ji-v^i ^-^^ ji 

jJl^ c^iiKJl 4iyc<Jlj 4-<».S^>Jlj fijwLaJl diSUj cj^jJij fi:>LJl J^ J-& (^JJl 

.4J L» JlS^j jjSCJl 
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?jjkJl hjai h^ ^j^% A*jf 



j-^-g^Li ^bjf L&^ljj jj,<»j>tj U ijJ5^ ^1 jlSsi^yi L^A^i J-^-^J .4i^U^2-<Jij 
cjliji Juc^ ^_^ .considerable time "jt^^^i ^^^" ^j^ ^y ^^ 
^^^SC<^ 2l>Ji 2lJl>Ji ji c^jj^-^ ^ijJl cJl??c^ Ow^ji ^USfi JUJi ^:>i 
dj2i\ ^ Lixi v^^ 4JL>J1 wLa^ (^wb» iiij^i} ^j . -^.^H /;J^ //* ^-^^ ^^ 
jji>cj ijJL]i> j^^kJi jU^^ clr^J c^l-p:>*yi dJJ^ 4ilj>t^ cu>t^i c^jA^i 

fiL>Jl ^J-^ ^t^'^ti^ jLcuJl JIL^I ^JLp 4jL?r*yi /ya ^Jjj ^jj ^J aj^^J^jjI 

IwUi^ OjSo ji /K^-<^ ^^^ ^^j ^j^ Jjr* ^^ ^^->«^*^^ J*)^ /j-o-^ . 4i^L,^<(Jlj 



88 




cytoplasm 4jIaJ) L»J!Ljjjjj ■■ \ 

mitochondria 

microtubules ^jf?-» 'rw'-JI 



nucleus Sl^ 



vacuole Sjai 

endoplasmic reticulum U^\^\ <LaJi ^j<^\ jt^l lysosome JU ^^^u-a. 

Golgi apparatus tr^Sja. M^ 



^JbxJl OL ^>«Jd (t^^ <->5^b j:!^^^ c?^ jjla^i jUaji djJ^^ ia^ djJa;^ ^jSw> ^La 

. Q^j.^idl hL^[:f- j^j V^^ 4juJ^ ^jJ^ c^ OLtJ ^ 

Yaman ^jj\ jUL Sli^Sli ^^^^ jjJ^^ jt^v^ J>^ c*>^i^ .^ijjJi ^ 

j,k>7iij ^^W^ /5^ L^ljL« U?tJj-« A-s^ cj JaJi ^j^ j-r^^^ ^^ C^^ji i3| lOl^S 

A3\j>- ^\ji\ ^ ^ A-p- jJ^ l^[^ j^ ^tP*^^ fi:>LJi ^j^ fijSsi ji dJJ^ .^^5-^i 
.Spontaneous generation "^"LlL" jJiy" 2^?^ jli" ^UJ 2L>Ji olijlSCJl 
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. Jl^Ij c^^i c-^ljJJl i?*>l::>-l JuLP 
/L^^iy J^.^^ ^^^ ^^ ^^^ ^J 
jjSo" J d\jJii\ of Francesco Redi (5:>j 

C^L^l j^ A^sL^vJL* 4jvk3j ?T-<»^1 j^ pj^ ^ 
fi ji ^^J ^^-^ ^^-^ (J^ ^ g ^^:l.^ ^tP^^ 4j1jJj1 

djLxjj .Jjwb*Ji ^jljJji -yA ^wLp Lijj fij^i-s^ 
^-o^Ui Oj2j\ ^j '^tP^^ j:^ fi^LJi /yA u^J t^W^^ /r* fiL>Ji c^LiJ cc^^p^i 

Lg-^Lj IjlS^ ^\ 4^yJi cji^lp:>*yi dlij ji 4_La>J j^ iSLa Jj>j w\ij 

dj2}\ ^LJIp (^jJ 4iy«-<Jl .,^^1 c_-.-i-^ lI*^^ ^-W^J /j-« CJwL?rj Ji fi*>lpi 

c^^^j .cui^i dl!^ ^ fiJjLJi L-ij^^l jLwv^i i A^^Ji ^ Cj-.i^ ^LJi 
1 Jij L« ^jj^ ^^^ J^^ /»-« J J21U ijL.r^ii wb?tj ji La^ ^xj^wLJI -w* jU 
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controlled experi- ^UjLL. s^jUj ij^i -^ -A^^j^^ u^j^ c^ Jt^^^*^^-^ 
oij fijJLJl L-ijJiJl ^^" lj:>lpi Ow^ cUwii; cj1^^.^i>^1 ^^i ^ ments 

ji j^^kJ^ jU^i Tj^ cdi!^ ^j .^t^ jt^^ fi^L* j^ ^i:^ dJJ^ J^ ^ 

^j CaJlL* c_.w^vJJ J CC--3 Jl Jjr^. CLg-^«-AJ CU^jJ CUj<-<»L?rtJ C^ijJj) 'y> 4jjo 

O^Jjj jj .LgJLj L>^ 4jjj ..,<?)! J2j1j Jl /Pyj ^/rt^t^^-^^ jl5\-<Jlj *^^^^ 

j^xJLJIj Cfiljl^CgJij C7-LgJ0*yij CciJ->w2jij Cj*X^ij cOwL>tIjl« C^^^o-^lj 

(._JlJLp- LiuaJl aSs-u..^ c/»^^l^i •wj*A^ O* w4 J L5^^^"J Cjj,^"'^ jU^^ ^-:y^ 

.4j j?*tIJ) fiJjfe 
ll^ 4^^L>- C^i^^o^v^ 4_a<^A>Jl fiJ-& ^l^i^l J JaJl jU^^ Jj^-^ ClIaJ^ ^j 

JULP T-y^j J^ j*>lkJi 1Jl& ^_^U^J .Jl^i ^1 ^ iJL>Ji ^^ViJLP Jl^4 ^\ 

Ijjli cCUl*^ 0| c U>tJ .1 ws^ *-^J^ L5^J ciwLc<L« l!U3 Ji Jjr* '-^J^ (5^ ^ 

C4.>-*>L^Jj C^-^jlUi iJ-& 4JL.,^i AjiwLji ^ (*J-^ ^^Jj ^J^*V^^ LT^^ L5^ W"^^ 
CA^iiU- c-^jUJl ^ibjti-^ Cc-^jUJlj UjLg^ Olj^i JJ^ LJLUj .4j*>lbj C^jLJijJj 
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.iwL?r fiwLpr 4jU- ^ Ui^ « C4^*>^J 

^j cAj*>1)j cc-^jUii :>L^ ^ ^JLv^lj^lj cJU^lj CT^^^ij c^^KJlj c^^-m-o-^I 
J^ptJl 1 jjfe ji ^JLp 4-<jUJl fi^^SsjiJlj L)j.gj>cj (i-gjl^ c^T 'r y i^l 'r ^y^^ 

ji ^jjUrtj (^i Jai fiwO Jj J L* j-*J ^^g-s^LJl ^ L« 4_flj iaj C^wL>- ^Lo^^^l 

^Ij^ Uij oJj>cj jjSol ^j ^l^i ^ g^^ Jxi cdJJ^ ^j .o;liLij5"l 
^J J^ cCjt« jLjcgJi ,^^-" Ji 4 -^;'*;:.^'^ ^jL-^^yij 4JL0.S0 c^L* JLsc* (^i ^tPl 



92 




Jjy^' tjjkj j!^\ j\^ (Jj i}y^ d\ VS?^ ^jj^ c5^ ^^ U^l?-j A^jyji 5jL-J j^^ *i 
j^^Sjj <jj^j c5.*Ayi ia3L*wU l3j-^j cSjL-Ji J^-^ ^^^-^ cij-^ (.j^Sj6\ ^Js- Jj .cij)i 

c_JjU*tlJl LJ^ 7-jL>- ^ j-s^j-<J1 ?r^r^*^ C-.-4w4wv^ 4^wL>- t:^^^ CU3 Ji fi^SsJ ji 

jjJb 400 ^_^ ji c40 ji c2u^ ^*>l^ 4 jjy ^ Jy ^!j .oUi^^Jij 

.xiljJl ^j,^ji ^J-P 4Jl5\-ow4 j^^iiJ^ ^^r^ 
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?jjkJl JlP *>Ui Ji*Jl 



^Ui^f ^^ ji j^^^ jU^^ ^-^ ^1 .vestigial organs ''iJL^pS\ 
g-l^p^fi fijjfe li* jij ccui^i jjj-H ^J^*^^ U-^^J "^^^ V^^ o^LjISoI 

li^^ ^1 ^^\ ^^..^ jir ^" iaJUI 4JLo^l 1^^^ ji j^^l JjJjl^o. 

j.1-^,*^.^ l)i v wdo«jl Oj-AJ) xJJ^^ -5 J J^l jLvi2Ji O'lja.^ijL* c^jlLp) 
LgJ^ ^Jpj^ c5^ ^_5j^ -^ riJ j-*^ ^^ J-^ ^ji ^ ^_5^ iSy^^ jLJ^yi 

LawLaj aJUI ^j.a^l C^wLg-^ wLa3 ccfJ-!^ ^j •J'^^ U^Jj^J c4j JJcs^l fiJjJlj 

94 



,CJ>\y^'^\ j^lv2^ JjwL>tj ^ \-o-g-^ Uj"^ c-oJLj A^jL>J1 j3*yi jij C^|/?*>tjlj 

^j .^Lp^*yi iJjfe -jA fi^lii^^yi j Jj1j>o i Jij U J J^iji jL,^ii /r*^^^ l1;^^J 
j^ :>JljJ fi^^ ^^\ij^ ^rr^ jljLo-Sji diL" jtj di!^ ^_^ j^L^i dlL" JJ-^"j 

Xp^\j>r LgJjljb cJjJCsIaj *y ^ .,<?<Ji jij C^Ui /^ iwL>r 
JL?rjj ^ 4jlj CC^^^yi jll^^yi 15" jLi LgjLi ^Lsl2^1 ^ ^-^J iS^j^ J^^ 

95 




.^Ji^^ *i yfi^ <U*i ij^_^ cj^lxjl $.id*)i ^llaj j^ J^^ j^j^ CJi^j^^J:^ \J^ 



i- i- i- i. S' 

^JLp LJLo l^lj ^1 Ji cA-os^^^ aJlJUII c^ljjL^l o;b>» J*>1^ JjJj>ciJIjj c^JL^I 



96 







4JLoo JjJU 300 L&j-o^ A^V^ Cjljjjb>Ji CjLL]^ 4.^ij^ JJLP AJj-^ Cjbjjb- 



97 



:Aykut Kence a^^^jlT 



4JL> 5jS^ Ai«Jl Jl J\JlS\ ja jjkJl 

j| .4j?ttj5^ ili^^Ji o^LJLS" ^ JjLJI (^jj,!?:!! jkjLJi ^j-^ ^j^-^ 

^j:> (^JJi Frank L. Marsh j^jl^ .Ji dliiy ^_^y.Sji ^l^^Sli 3l:^i 
^jt-^JJl ^ c^ljJlj j:^^ ^^j^^ J^**^^^ <-^"^^ ajIiS" ^ IJjfe j>^^ jU^l ^Ip:>1 

JiTjj cVariation and Fixity in Nature 

j.,^nj\ ^ Wj-^ 4ijyc<Ji AJi a-L>Ji (^_^^?c^i J^ 

•^ aSo fiU*t3 c^LiJ ^xji cjljijl^i lIJJj c^w<»w^i 

.l-^LoJ J jiaJi jU^i ^^i jii 

^_^^»j::J trilobites ^j-s^i oLJ%" cJli" 




^j^l ^"^ 4j^ 
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J*^j .j^l dlii ^ Sb^ oLiJ ^1 A^\ OUjISIU dJi^Ji S^^J^' ^'j>» ^ 
.Zdenek Burian Objjj dJi-^^j J^ i^^jjL-Jl j^fi^i :lJl*)i 



C^L^ij^ ^^^r^l ^^^j-<i>«J^ /T^^-^ f'^^ ^J •^^^-^^*-^ g.L,<?pij (,AJu<^2-Qj» ^LvL?rij 
•w« ,/^j.^^il ^*^ /w^ j aSvJ^j ^j.^all CjLj*>\j jj-^ up" AjLjdJ 4jLs^2JiJ 

cjU^Ur ^ L^^j^l Sli^i cDavid Raup <^^j wLij:> J^j .^t-^^*.^! 
aJL^ 450 JlJ .^j.^^il o'Lj*)^! c^w4wL>t:Lool ;^lSwij jl^v^Ajjjj ^ ijL& 



4./4w4wv2J 
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JJiJi cij-- ^j^ ^j^ (Jj 



L^ 



J LlzLoo 



^1 ^^1 



IJlfc 



c/- 



\j^ 



9- ^y^^ CjIPj-4L?*c-<J *-?rLL<Ji jjg,k>)i J^^ ^^y^ 0^>tJ 4J ^y^j^ 4JlSJj 

AjjjL^i ^j-s^i c1^Lj*>\j J5" ji ^ ,^jJ dJ-i *y c JliJi Juuj-^ ^_^lxi 
(^1 j^ «rj*yi ^JLp ij^ li*>li^l ^jJL::^! c^^^J ^^^ ^j^ c^jjJ^ti-^^ 
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RQ II i- i- 

.4il^U^ o^^ jU cc^-^i ^-H^j caJlI^Ij rji^J^^ ^^W^y 
.L^j-^ (Jj*^^ ^Ji^JLJl JjL* ^iljil ^J ajIxJl! fiwiljc* cJlS" fiL>Jl jij fiwLa^cA 

.^^^^JL^l ^%H ^W-^^ J^ J^J^"^ ij^ 
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i 


^ 




« 

». 






^ 1 fc •• / 






•y» liJ:> LJ^ S^y ^^ clr^^ *^ ^W^*^^ f" ^^^ ^^ ^ii^^yi dlij r^ y ^ 

.(j^-s^LjjJi J^) L&wijtj cj^L>r ^Ji LiJ-1^ /t-^ j~H yf^^ c^o 

4jb ^^^^^ L^^ l\p^\ O^LjISsJL! 4-uLkjJl ^^U^2>Jl J^l^ UwUPj 

102 



c_^^ w« c riiSo ^iJjS -wA j2.^i jW"^ cI^wLjc c^LiJ ^Jl ccJj-^^lj Jl c^wU jo 

. Jii^jjl ji>*yi ?' IjjiJ ULJ j-Ali^j fi^jji;^ ^j:^^<-v^ ^-JiP /w4 

ccjlJt.^ 41^ copepodes J^j^^^ c^LilwU^ c^-^j clJt.^ 46 ^^1 c^jJ 
. K>;^<?)lj ^Jf^^ 800 c^LpLj^AjIj fiLow^v^i 4j^^.g_?*c-<Jl cjLjISJI (S^j 

l^j jp jiil ^ Jjf wlii .LgJ 4.^-^lj o^l^^l c^w^i ^ o^LiJ v^^ c^bjlSol 

j^^iaJl ^^-os^ 4JLP Jli (^JJl CC^j-^-OOi j-s^2xj1 ^ip ^^^^^ CJ^^ (jJiSJJj .j-^i 
4.^1jL4 -SJ J C4^U 4JL^ OjtiJ^ 530 /J^J^ /J| ^-^y lJ^^ Cfi jXiJl dJJ^ J^ 

4^ij:> ^>^J .^^^*>^^ o^i^^i j^ ^oJixJi A-JljJi ^ ^^-^ Jl>Ji jl5"j 
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j^ ^jW^ ^5^ CAJ*>l:?r JiJ^r ^J-^^ ^1 4.^-^1) L»i C ktf^ IjJ} 4.^-wvjJlj ^L^ 

.( jwllli 4i-^ : jUj*>Ui iC^r^H ^^J^ c-^llS^ 
f ^ L5^1 J.P^" t '^y^^ ^ ^ L5^ '^CJ^j^\ jj^^ jU^i :>iji i^lj 

^ J^^ ^1 fij^wlij ji /r^ L^-^^ J^^^ ^^ /Jl ^J^*^^ J^^^^J 'O^J^^ 
3| .^/2^^ ^-s^^^ 4jiil>«^l <? \y^\ dlij -tajy (T^^ ^ia-ooojJl JlSsJl^^^l C^byb- 

1j5"j^ S--^J cdXl-ij cl^JJ^-^ J^ ^J .dX!3 C^ ^1 Cj\jyi^\ wbrJ jl 
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Jl?^^ jU cDerek W. Ager ^T jJbji dJ^^j^i j>^^ jt^-^J ^^y^^ 

^S' 4^j-oL?*c-<J *^LLji jUrtiJ^yi Jj cLp?tjjJj ^j Jsj jg,k>j *y C^ljjjbOi 
c4i^lv2^ J g,^" (iJ ^tP^^ c^bjlSJl ji *^-,^'^ ■r&jjUl ^jlASo c(*li>Jl ^j 

^j:u*>i 1j ^bi 45^ ^ U-^ Uj j^j^^j OijU-wJi jJb^ ^JDi <*)ii^ 



105 




jjkJi hjhj jshj /j^^ iiuJ 



jU C4_flj^^i ^.w^ijjj -j^^ ltI /jtP^ /r^ ^j-^^^ 4i^^^«-<Jl 4-Lv:2^- ^i^JI^j .CUi Ji 
•wA fiLpoi ^j-^ ^^-wwvuilJ ^^ff-^ ^^^ (-^^'^ JJ^^^ '^j^ ij^ ^^-^ ^^ *^ ^^ 

0>ijJL^Jj 4.?rt-j:J 4JIj Jj-^i ^ 1)2^ *y c*)^.io-3 .*i?L>- j^^J 7^-^p"^-^ ^ f^^ lI^ 
^ ^^V^J CAI^Ujj cAI5yc« jU C^Lj::>rl ^^^^ jLj^yi L^Lp ^i 4ij^^i 

106 



oJi>o JiS >«^i^i ji ^Jco ji LJLp cdiSi ^j) ."j^^i j^ fi^;.<»jL.v^ 2lJU- 
4iy«^ jl ^JLp ULJ jlijkj jJLjJIj jkj^Jl jl j^ r«-^^^ L5^J • (*"^J oLJ^yi 

.^^^1 ji^l^ ^>^>J^ ^^^^ Cr" 

j^jSLijjjTj ^Leonardo da Vinci ^^^^i^ j^j^jJ ^^^^ .^_^JL^i 
\y^^ IjL^l ^JJl cGalileo jJLJbrj Kepler jJL^j cCopernicus 
j^jjj ^obyi^Jl Jlp ^r^--j» Cuvier ^^ ^ ^dliiii Jlp ^ Ijua^ 
(jbfi^ij ^oUij^ij oULJi ^jLJos^ cioo^Ji ^U^i ^ij Linnaeus 
Edwin JjIa j^j^Jj ^^lj^UJI j^U ^jlA::SC Isaac Newton jjjJ 
jj^T jj^^j c jjSCJl :>wUJj cjl^p^^l ^y^3 Jsu!:^\ c^JJl cHubble 
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.1 #*5 




^% ^\j> 



p •- 1 





^-.Swib j^jUjJ 




.41jL>- -wA j aSJij fiL>Ji OIjj L_r^5 4JL>t.^ a^Ij ^^^i 



Albert 



c>t 



jjj\ 



:^^^A^1 j^l ^LJLp Jks>\ J^\ cEinstein 
jUj^yi diss jj:> W^t^ ^^ jj-^"^ ^^ ^s^i^^^ '^" 

^^"^y>l jjp ^.j jjOj (JixJl :AJb)l 
tMax Planck dij'Aj ^U ^^USfl Jli LT 

c^i ^ bU U^l^l i^^>cj^ ^^^^^ (5i iJj^J' 

ji (r^*-i^ I^JUl CjLJLSJI LgJLp ^J alSs^ (i-ijJ^ wL^C« 



62 " 



I^IP 



^La>Jl /j-^j . c3^^J->=-^ ^^ L^^r^^ ^jW*^J c^wUJl -wA 
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OjSCJI d\ ^.ULxJI i]j:>i Jiij .y:^ ^Ul j^l o:>Lo 

( 30 / ^LjSfi Ijy^ ) 

( 47 / objlJJl fij^^) 

0^1 J*>1^ ji>J (^JJl ^_^JbJl ^JiiJl U ^bl JiiJ 

^L.4.-5ol JU*s^ ^ (J-^^*^ c^^^ ^wLaJI /nHj .4jL>Ji ^ 
<^y^\ -y aJL>J1 4*1^1 g.L^p'yi ^jijltj (JLpj ajj^^I 

(^JJl J^i-o-Jl wbwLi a^^^ .^Tj C (i-^^^.??tl! ^ij L??Jl (^ al,^vu<Jl JLp 
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J:W^ 




Ja^ 



^ht l^-#- ^^*B[„ -^ ^ 



j^j** 



.jjkJl 4j^ Cy-y^ i3ij^^ ^ZjX^ ^\ ^ 4JLoo 150 JlJ JjJl 
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jU Ji ill Dj^ of j^U-Ji 



i fiy^UiJl a^j^JLjJI 4J:>*yij (.(A^]j2i\ <Zj[j^\ ^ (-iSy^^ "^J^.S) ^*^ J^ 
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4jTy O^IjT Jl^j JP 4^1 Jjji wliJ 

fiL>Ji ji ^^^^^ dJij i-J ^JjJuSsj C^^jw^SsjJi JLp Jj .j^^kJi ^is-woi^ (j-^^^^ 

."^" ^i y»lj iJl^j Ji Jj^ij 
jj,k7li ^is^i^ jJLsJi ji l^i A-wJbJi 0;lilJUl5"^!i CJ j^\ \ucS 

ijj\>- /wA LijJ J 4jiii>c_^i ^ ^^*^^ ^^ cjljjjL>Ji J^?=-^ /^ ^} • /itP^^*'^*'^ 

1-^1-j^^ J^J L5^^J Jual^vw^ J"^^-^ C^LiJ Jj c^j,^2^i i-g-s^ j-« J>^^ 

.j>-2 f' y cy* 3i->«Ji cJjJ^^^tj c(^ t^i <5jl-*xjj .4-Jijji 

^ jJi IjjjJ-Lo^ jlSJ c J JaJi ^is-^i^ ^jl>Jlj /g-o-^ i-* llljJ^ jl^ Jj 

Jj ^//t^^ (*U2jJ Uij ^^^ JlS" Jrj JP ^i ji^ J^ .aJLp JJjJi Jj^LiJ ji 

J-& j5)i ji 1-^1^ J5"j^i -y cJlJ:-Ji Jt^c-^ iX^ -cJt^^J-^^J ^W^*^^ //» j^l 
c_^^*^ /j^ c^^>tJ L«JjLP cciJji ^j .^LJi 7c42-^ JLp jf^" cy^^^ l1*^^ L^^i 

^ L&wb^j j5)i fijJi ji 1-^ .4-<»^ijJi ^l^i fijS jL>J A^rt^ 4Ji IJ -^ cdX!^ 



;^i 



aJj>- 4-uLo 



^jJJ L«JJLP c^iijji Jj . ji J^lj ja-iiaJL) ■rc-ow^ ^Ji 
l:>- Ji fiL>Ji cJli^ ji 4JU cc^-^i iJ-gJj .AJi^i li^^ljjjJi /;:^ij J-^ 
•^ij^lj UJ^ 4j>t^ij Jij ijljL& C^iSo cJi^^ij-<Ji fi^JjCL* aJU^ ij^k>- ^ 



111 



4-s^L>Ji jj>tiji c^LLo^ Jjtj Ao-^ (iJ j-s^L>Ji Ijj^^p ^ \p^ cjLjo ijljL& 








110 Ubj^ ^u-oSf ouy^ 



OBftM^^^^diikiai 






113 



4^1 cj\jja^\ 







#4 T Vfl 



luo OjJLo 150 Jl 100 ^ jUJi JlP 







j^ AAluJi aj^^a?JLI UUj <uL^ ^jJi c-->j,-*ju OJ 
.jL*wJi ^^^ 4^t-»;?j^i 4.U0 OjJU 135 j^i 

^bJi l^iSC^ j*^ 4>^^ jsd*^ J^ cuaJL?^ 

jjkJl A]a--oljj ^jiW^ of r- j^jj AAjA?xJi dJLa 



coUrci c^LiJ ^^c>tji c^bjlSJl ji -^ 4jjjL>J1 cjL« JL^«-<J1 jU ctajl^ Ij^jIj Lo j 

.4-JJjjiJji « ^jl>Jl -^ ^J-^ aJi U-J^ j JjL>«lJ jj,k7)i 4^2-0^1^ ^tP^^ CjLjISJI 

J^>j fi^^Ssi ^JLp (*j-aj *y A-jjjjiwUli .Lg^wL>J ^xji 4jLJLiji f' ^ J 4-jjjjijJLj 
4X1^1^ 4-^i ^ i^^Ji L^i jti-^^^ 4jjL>sL^ 4_LA>Ji ^ ^ ^Ij ^P ^y^^ 

•y» 4JL^ 150 c^wLj L5"j .4-j.JLp 4j^^ Lgjl j-^jj (^JJl *l^L>Jl ^lp:>*yi ^ 
j^ jJj c:>U>J*yij 4j:>LJ1 AjLJlil! (5^r^i :>j-4jJ1 ^ a^jjIjJI jU crojlJi 



115 







^ 4-<^j^1j jjkJi jU^^ lJ\j1^\ ^ L& A-wooLo^yi ajIjJI \\}l\ J^^»^J 

/»^ jii C^t^O -LT^^ i_r^ ^ IjLAX-o^ J JiS-^l -^ La fi^ij^ -fj^^ jiwLw« 

116 



LgjiiJi ^j\ (.^ji>xj\ ^2.^2^- iSj^^ ^jW*^ J^ ^ ■» ;.^.,^7)i ^LJLjuI J^ ^^ **— -^ 
rjjJ ^^ 4jIpjJ1j ^^^1 jU cj^ L^ ^^1 ^_^j cdJJi 2:^j 
^y^ ji wLuLJI -^ jjSs^oo- cc-^-^i ^-H^j .^^r^^ *>L«15^ ULJ| jj-Jb *y 
:4^oooL-i ^k^i 4j*>\j J*>1^ /y» j^^kJi ^^r^ 4j>t^ c.^>tJ ji LjlSw 

ojjfe Oj^ fi^UrJl O j^ilJI -w* r^ ^wlP -^ w^i^l jj^i J*>^ c5r^^ ^^ 

^1 4.^-^Ij 4jUJl! iSsJLg^ lijU "aJI^ Jj^" jJL*^i Jlj-^1 Jju^ .1 

: JbJl ^1 ^ dUi J.y> 

fi^ a^r «-oJl iil«-oJl 'j^ /4-/ /^c-^ ^ fi yUaJ 4jtA^gL?*tJ « fi^^^ 4:>-L^ jl^S^' 



^^"a^LJi J^b 
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J U^rsi^ JtP^^j Willian Paley Jlj ^LLj aj^ ^Si\ j^:^\ JliJl ^Jj 

jLs^i jlS^j .■7-j-s^ Jl *w4 t^i j--^ 1 ^^ ..-?Tn |jj5i J ^iu&wLsJl JjtJl ^Jj /j-^ 
fi^Jcyi? ^Jbo iSy^ **^^--^^ 4JL>J1 ji Ijij /^^^ (, yt^ ^^^Ul j^lJl ^ J J21JI 

Ji" jlj lJ^^ *y lJi>-lj LJIp jjj j»jJl wbrJ jf Jt^^"^^^ cdi!3> ^j .j::>» 100 

^IAp (^5^>«^ .UjIj L>.^-^j LJ *>LkP 4jb wb^ ^ /l^ 4JL>J1 ^\j^\ /w4 ^j:>r 

118 



:>1j-JL! ^I 4JL>Ji J^wb rc-4w^ ^j c4j Lv^U^ LpIj IS^ij^ ajJJ jli^j 4j 
^^^1 o^bjlSoli c4^LJi ^ ^li^JJl :ijJj>sL^ j,,>-j.g.v2iJl ^jy^i^ lJ^J .("4JL>J1 ^ 



. Juskii J^^ J^^ 



c^jkii j^jb ojS^ oi jSUj 4jJi y^' ^tj 

j>» j5^ J-iai! y^^ (tr!^*-^ ^5 j^ ^^^ ^ 

j^J<Ji^\ J-^i ^^^' ^c^' ^\^\ SyikJi /%-uW2J 
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^j^J^\ T^jlJi oi>^:uj oljyi>Ji $.LJLp j^ c Colin Patterson dy^y\j>, 

B. G. jliliUJlj .^ .^ ^_^y»'yi ^"^JjJ^ rJ^ J>^J -^JJ^" 

iRanganathan 

cLJIj .ajUJlJ j:>\j jJ\ ^Jt^cJ^l ^ 4-^l^A>Jl cj\jA^\ Ojwb- j| c^^jl 

filAjL* J^i^J ^j-^ ^M ^*^^^ .Jus^'yi ^1 cT^J \j^^\ ^\ Oj^\i-- 
^^ ^ l^*yi j^^SsjJ jjkJ^ ^^r^ W^^r^ (5^^ O^U^yi jU cljijij L5^j 

^ ^Jl C^ljjji^Jl Ij dJJi wO Jj 4 '(J^ 1 ;-> -,^'' ^-^?t-JO CfiUrti C^LiJ Jj 



120 



oljyi>Ji JIp cNiles Eldredge tt-^j-^I jJ^^ ^j .0*^1 ^_^ l^Ll:5"i 

oL^Jl f^J^ /5^ Mt^^ lllwb-i ^ySifU L&l^ ^1 O^lj^yciJl ji diSi 

ajI:5" ^ cRobert Wesson Oj^^j ^^jj ^-j^'^ i^^y^ ^^ o^O 
Beyond Natural ^j^^\ ^laii'yi ^Ijj U jl^jjc 1991 4i^ ^ j:>U^l 
jJ>^ Mt^ o^ljyi^Jl J^^*^ ^y "^^y^y^^ <ij\y^\ ji cSelection 

cfi w4 Jj*y jjiaJl ^ J^ T' j^ ^^ ^^'■^ 150 4>tJ C^y» wLaJ cl^ll>-j 
4^li]l 4JU>c:L^*yi ^^^-^^j cjJbJi JU^ ^JLp ^^i 4J:>i cuaJuiS'l coL^Jl Ls^lij 



121 



JJL*J -J cc_^-j-^i ^^^-5j ' JT^^ \j^ ^xJLjuI ^wLaJI JJL^ *y cjU^2i>-ljj 
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jv^Ij aJUjJI fijjfe L-JjXjj .4JL«J*yi oiJLi>c^ ^ ^;'*:: ^j tt-ji ^jui>c^ ^ 

^jJ c-^ ^jJi ^U^Sli Jj\^>^j .metamorphosis JSCaJI J^p^" 

fij^Lv^ A-^>tJii^ 4JLp:> *yLo^i /i-^ J>^^ l5^ ^^l-ta aA^jj IS^AJi J^>»^ 
JjSCJUj "y jjSi\ dAJji ijiivsj ji LgJ*>^ j^ j^jlj>cj ji'yi ^_5^t^^ ^^^ J^ 



123 



^^^FiJ^^HC—'^ 







klc>>tL^ aJU^ ISsjJi Jj>^ 0*^ c^Lp:>^!i iJjfej 

-1>- 4 .^LoJ) C^^^tJ ^X^-^ u'Ji ^ '-**^ 4-^Lji 
JT ^ ^lt^^ "-^^^ jJ^J -^A^^J ^J-^^^ 



J^-iJi Jj^ ^-*ia^ ^1 OUjI^I j^ 

124 



fiwLax^ aJLo^ 4Ji IS^AjI Jj>tj Oj>- 4ijwL>Jl 4-o<JLju1 o^^tJl CJ^.gJi>i wLaJ 

irreducible "ia^w^vudLJ JjLaJi ^ jl^I^I" 2l<w J^<»^>^" ^jt^ aJL*^ oJl&j 
.jJbJl ^ JJ:> JSCjJl J^pJ ji ^^ L^ c "complexity 

aj^^^I ^Wti^^ J\^ cMichael Behe ^_^ J^^ i^li^Sli ^s-^i^ ^lJl^i 

.J JaJl 4j^^ j^^U^j CU*^ ^j\ 4j^>«L^ L-^j^^^«-<Ji 
fiwlljc<Jl fiJ^J>r*yij g,L,^P^i ji ^jg g^i iJjfe L5^J 

Ls^i OJJ al-o^v^ C4liJi>J ^l^i •j^ ^r^ y<-V^^ L5^^^" 

. l5\Aji J^>tj aJ-o^ ^ OwL>tj La J-& ijjfe . jj,k7)i 
.442JLP Jtv^^y IjLoJ AjLp- -ylSJl ^wL^ J .C-'ll-prtji (^Jul>c-o^ L&jjJj Jllj Jul 
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*i "jjkJi JS' *lJi" 4i^jj JSLiJl Jj;^" ^Jjj^^^ c)5 ^J^J^ Oi^^ ^b^Sf^ d\ 
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aJL<»jJ1 -^^^ jLxp^Ji ^ d^i b| c^;*^>jJl ^Lp Jj . ISLiJl J^ptJ aJUxj 
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■rt-s^l J) ^ ^^^,^")) Oi ^^' ^' LlLv^ « (^wUl 4-woJ^l 4J^^-<»J) (^aI,*.«.^^ lIt^ 

fijjLi /r^*^ 4j*>liji fiyLi ^iJi J^^i /;-« cjI ftJL^ 10 OwLJ c -^-os^i ^J fijj>t:uji 
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O^ACT&(-CTTC*Gil>iC.t.T^PiCi, 






CT&MS.TTiiCai»,t,t»T^(^CPiG&AC'T(\CA&&TTTG^ACTG^t.T- 

^lH0PlClTG^^C-6AtTT&C*f\CGTMCPt6&^w.f\C^G.6TTTl 
V&TG4ifrCT&*itTT&a;\C.&TA(l»iCP|£i&^tTPiCP 

iC»&AtT(S|UC>&TTMMOTG^ACrSMi,TTtG»l 



TTe*tft 



iffiiii«>i 



'« 



^ 1 -T 



i^ 



fijjfe jU cc^^A^i fjV^^ tJj-^ Lf^J' ^'^^ cFrancis Collins y^j^ 

.4JL^ 100 4JLa ciJj3 (j^^iCL^v^^wuv^ C/*jJ /P J ^(*Jtr^ J^^T^ C^^JiS J jj^ ^^^ 

jjJby 100 iSL& jU caJl^ ^jt^kj^ 100 ^pJ ^ Oj^ -^y J^ 0^ ^j 
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1000 X jjJby 100 :LgijjL^ cj^^ "^ ^ Lg-wvoii ^wii; ^i Sj^^i ji 

:>JjJl Jj-^ti-^ JjJjLP cJjLo clJj iS\ (V Wt^ ij-^lp cl/^^^ ^U^^yi L;ti^*^J 

^jijfeJjJL^ CfiA;^ Ja^c^-OOl fij.g_?rlj ("i ^^ ^iS j^ Jj^ L«JJLP c^iJj^ ^J 

g,\j^ jj\ Ji>-f cGene Myers j^U ^^^^ ^1 Ijjj^ ^j^V^ jwUJj 
j»jjLpJl ^j^;-^ filijLJl 45"^1 cCelera Genomics ^jS^y^ "^j^ 

68 .viTJiJi ^ 
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^^.vuAJ •wA ^^<-i^j 4j«JL)1 ^_j-^ ^wL>5l1^ L-^lv^ji ^-^^'^ O'LiJ fiL^sJl jlSswiii Ij ji 
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4j JiJ ^P^ 7-lm^*yi 1J-&J 

c jU^j^i u^y ^^^^ c.5^ j-^^ ^^j-^ \^ J W^ ^jj ^U^ ^_^ L« ^jj ^ 

UwUp 4.*<5"^1 ^^^r6-^ J^ ^y" -^^^ fi^^SsjiJl wb-i j-&ii ^ JJ^ clr^J -^ 

LpIj ij>ij *>11p dJiJUj /y» 15" ji diSii ."4>ti-s^l ^Lp j^\ Ja^^ c.^^.Ss-^1 
C^^yUtc^ ^ ^-^ti-<>^ 4.^1j^ (Sj^^ ^ ^^2^^5L^ W-r^ ^ ^tti^j^^ ^^ ^^^^-^ ^J-^ 
.^La^lj c jU^j-^ij cg-l^^g^'yi cJiJ^jj c^L-o-*Soi 
wli (1 j :>) ^^j>r ^ l^i^ y^\ o^Uji^i jb jj,k7li jLs^i ^lp:>i j| 
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jL^i ji S^yJ^ j-*j .-^^ J^U L&d^i ^:^ J:>z:l^ ^J o^^ 4i^U^2^ 
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.DDT ^ ^i c^aJl 

4j^.g_?*c^ CjLjO Lg_?*tlJ ^JUli C^lij L>r /j^ ^jW^ ^JtP^^ CjbL,^2-<Jli 
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.1928 41^ ^ Alexander Fleming 7^y<^ jJu^^vi^i 4iJu:5"i (^JJi 
.^Jh^\ JIp ^ J^pJ ^kai LJUuiT^yi iJjsi J^j c Staphylococcus 

O'j-oJ ! JIjjI ^>tJJ^ Ls^ ^*^^ d^*^J •'*-^^^ Jjj^ ^JtP*^^ C^1^U^2-<J1 wLsi? 
jiJ CLgJL« Ls^axj /^^J ^^Jt^^' O'i^Ls^a.o-U ^^ jlXj ^XJ) u wlISO) •wA ^jt^ 4.^-^ 

.4jj^^1 O^bL^a-Jl wLsi? 4^L« LgJU^'lj lS'y,.^:^\ c_-.-^vj5^j clASsJij .4JUIS0I 

jjjL^i ajIiSCj Lsiajf L-ijycJi cLee Spetner yx^ ^ ^\j^^^\ aj^^I 
JiTjjj .1997 2li^ ^ ^ c^JJi cNot by Chance "^i^U^lj ^^" 

:Ljfe jlxJ^l jljUj .j^^kJi 'kj^ ij^ ^^ j*>\SCa; 

. Ojg,k)i c_----^ ^Uj ^— ^^^ jiwLfljL) 4.?rt-J0 A^jLL* ^Lj .2 

:2001 4JL^ ^ o^jJlJ aJLL* ^ e5^j*^^ ^*^^ yv^ Sli^^Ji 7- jjijj 
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a 



^^ ...^>tjji ijjfe Ip Aja-poi o>i^l .,<?<Jl wLsi? 4^jLL« ^jLvj5^1 j| 



70 " 



^1^ 



i^i 
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cjL« JLsc* TT^l (*^^ ^-^^'^ ^ JJ^ ^^ lj^ OwL>tiJ ji bjL$s-oj *y c ji| 

J J2l]i JLp ^\JL» ^^ ilyih "^^r^ Owb- (^JJi c4^1jL<Ji -w* ^l-tJi ^ jJ^ 
^\ .,<?<Jl wLsi? 4-«jLfl-« (^.^.-^vJ5\j ji ^W^^ L^ rg-^^=-<>^^ lIH^^^ *;,^"-"j 

nucleotide jlJjJlSCJ ^1j-^1 JlwLi^'yi J*>1^ j^ c^jt^^ 
jLJL- ^iJuiTi c^JJl c Streptomycin ^^^^.^Uyj^^li ...jl^j 
^"j Albert Schatz y\J^ ^^b Selman Waksman jU^ij 
Ij^^^jSoI ^tjiii^ <Sy^ :>U^ j-^ cl944 4jl^ ^ S^ Jj*^ 4jlp j*>lp*yi 

. (_^j-^i :>L,^2-<Ji ^iSj^ 

•^ 45%Jl J*>t:>-lj ^^w^jJi \^ y^ V^ ^ 4i:>L,^2-Jlj ^*J 4jIiS^ ^j 
^jJLsco cLaLoJ ^JLLaJ (iJ*>^ ■?-li<L4 ll« 4Jll« c/»^o^l^jij ji-^li . LLIjIj ■?-1juLJ1 
C(^ *^i 4-p-lj *w« cfiyiisjl (*^^J .4i?LiJ i^JjJjjj ^ISo-b Ij^^j601 ^j^j^j 
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jf ^;;^^-*>^ "y j>^^ ^^ ^-^ .U:>Jlp jl5" L^ ^?^ >^^ ^^ clr* ^^^y^ 

^j) • ^J^^ jti-^^^^ f^-r*^ ^C^^ ^(*J-^J^^^ ^t^^ J"^*^ c^-w^Soul ^ip Jj 
4liJi>j ^^^ J^ fijJi jii fiyaiaJL) ^<^L>Jl ^^j501 ^y^yjj ji U^^ ^JlAio 1 

AJlj^l oli^^li^'yi ji jwLj" :%'li XLJ^\ fiJL^ Francisco Ayala ^Jbi 

4^ j-oL?*c^ JlJ ^ fi^ a^rj^ OJo ^J-^ C^iwL^i ^ i aji J^^ 4^jLL<J 4^j*>Ui 

L5" cfiyikJi ^ii^l^ L&^^^o^vuAj ^ ^1 c5^*^^ 4jLi«*yi m-^ ^^ ^JJlj jJ-^j 
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:5ykJl JiP JUJI iJi* Ji. Jl 

4jU-*yi jl ^^^ /J f'^'^J ?^-6-«-^-^ ^ji^^ 4^1:>J (^JJl ^ jjJl j^ 
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?^ij jUJi j-i a5">uJi ^j3 jA u 



CjliLij5"*yi L»Lj L^i-s^a^^ -^ CjJ:^ ^iJl j^i ^ tc^^^^ ^^JLjJI (^j1,^vwJ1 

^ ^ y jJL>Ji jb Jjl-aJi J JjLj-Ji jLj«jJi j»iwL>cl^i J-& :>wLs^i i jjfe ^ aJ^ 

4Jji^ J^j^ ^*^ CcfJj^ ^j .wlilsc* ^y>K^ ^jl>Ji Lo-Ji^ c4-t,<J-P Aj^^ J JaJi ji 
dlJji ji di!i> .Lis" *^L^ j>!^^ ^ ^^ "wLaiJc* jJbJlj cJLp j^^kJ^" Jl 
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.IjIj Ls^j aj^jLJI (J^jJ 4-^vuaJ j-jLjJli cdX!^ ^j .(i-gjiji /|P jt^t*-^^ 

j^l ^itf^ k^^ OjSo Olj 

^^i jwlij 4jLvw<Ji ifj^ i^ J^-^y^ 4j:>LJ1 i^yu ajIjJI i ^^-^ 

cJljls^ (^i fijj>tj ji jjji rtjliJl (*wlijj c jjSolj ^Jt^cJiiJl ^jwb JLjJU ^4j:>LJ1 

Cj.»jjJj wLp-Ji 4.^1jJji ^ j^j^ jfe d^LJi !jJjij ^ g^ .c^LJSJlj 7-3Loo 
UwLlp Ljf di!3> ."^^^ ^-6-^j^-^ ^j^" u^ ^"^ 4jiii>sL^ "fi:>LJl 4^1j:>" /;XJj 
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JLa Sij^rj^ CJlT diUJi Oi ^U:;p1j Democritus 
.S^UJi jJ' 5.^ iiLa jSCi ^ Ajfj iJjSft 

C?' jb S^ fT^ ^-*>^ l1^^ ■» ;.<v .,^7)lj 4i yc<Jl ji 



wjoL^ 



IggC A;P^ ^^-^ cJliuJi A^r^ L5^ 



142 



lJ^:> JjLP [iJ^ wb?J J ii| 



^J^- 



^ A}\ 








4^ 




^^^^H^b_K^v, 




^hI 






ji ^;;SCoj "y IjfeJi^j d:>l-Ji ji olJ^^*>Uij <^j[^\ jr cuJ:7 c*>\ioi 
.^ijj^ljL^ ^j-L>- /j-« fii-jpoi LijJ ji fj^^ c_^..*-^i iwL^j cfil-jpOi c-'LiJi wii jjSo 
ji L>t:L^ i>| . L1jL!Ij fiUrJ^yi ijjfe ^ j>^^ jU^i c-^jU*J 15" C-^ w\ij 

aJbr^lj ^j-si?j^i iJusi J^ ^b]i L-ii^'yij Andrew Scott OjSL- jjJui 
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^iJl jJl^\j cA-wJLjJ1 AjUL^^I j^ c/^J^^ S-^ (5^ J"*'^^^ ^^"^^ ^^W^^^^J 

Jj U <^^r^ 4jj-sl2^i fij^^^yi :>li fi:>LjL! ^^Lol \X^ iSLa jl5" ^ 
jlSs^L c Jli<Ji Jt^r^ (5^ .^^.*i>c-<Ji ^ Q^j^j ^^^1 /)-6^^^ ij^ jlSJ cfiL>Ji 

^Lio Lo fi*>L>jj ^iwlJi ^Lvc>Ji Ip JlLo 4:?-L^ ^^y>- wL>-lj ji ^j-<Ji 

^lljJlj ^^jJ^ yj ^-^ cdX^tPrLo Ijl . J?^pJl i ^^ Ji (4-^1 lj*>l>Jl Lg_:?cIAj 
Lhj cJ^^U^'yi ^_^ 1^ wbrJ ^ .Lix3 Aj^pj^i ^^J^"^ 2U.J*>l!i 2uiiSCl]lj 

♦ ^Ut...t *y fl^LJl ji 4_L^A^ ^;!i d i^j^ fi tisj tg-*ip ^^i /gJi ^-fl^^A>sJi ji. 




^ ?*>ULi:L« Lw<»j>J JJ^ l^ ^j cUJ^li IjLjI ajLjI 

La) ^^iL* p av' y9 cL& Vitj-oJ *3s-oJ 4*^^^^ U ^H ^"-^M 




JjjA wbjd iL-o^l 




5L?xJi jtlj^ ^ ^J^^ ^^^^ ^^ J^ 




1998 jJjj /jj^- 27 



j^i jU 4Ji ^!Ti-^>t^j .A-^^Tiis-wo 4^w^ *yj jjfe U ^JLjJI A^^^ J^^ ^^ 

4-JLJ^jJJI 4j:>LJ1 fiwLcijJl jlj CjJLjJIj 4j:>LJ1 -^ ial^ iSLa jl5^ ^^Ap ^IjJI 
CJ^.gJi>ij ^/JW^^ (3ti^^ wLa:jc<Jl IwLgj l^Lj C— ?^U^i -j -.ioJlj (^^L>Jlj -^ wd^l 
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^^^J\ d\j^\ 7w?j^ L5^j .aj^LJI LgjLi^l ^\ jJL>Ji 4_Li^ ^^^ ^ 
dijjjjtj 2Jbr^ 4:L^jL>c:L.-i c^JJi cSciciice Fmds God "^i wbjo JLjJI" 
cl998 jJjj /jj-<J 27^ j^lvaJi ^_5^j^^ U:>wU> ^ ^jt^6-^^ Newsweek 
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